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to driver. 


AUTOMOBILE SEATBELT 
ANCHORAGES SURVEYED 


NBS Measures Restraint Anchorage Locations 


THE NBS Orrice oF VEHICLE Sys- 
TEMS RESEARCH surveyed the loca- 
tions of occupant restraint anchorages 
in most models of domestic cars for 
1968, and again in the 1970 models, 
in research supported by the Depart- 
ment of Transportation. The weighted 
averages obtained for the anchorage 
locations have been used in standards 
by DOT," the International Organiza- 
tion for Standardization,? and the 
Society of Automotive Engineers * and 
have been used by the Bureau in test- 
ing restraint components and systems. 
Conclusions based on these measure- 
ments are that anchorage locations 
don’t differ much from year to year, 
and that few upper-torso restraint con- 
figurations now in use actually fit peo- 
ple comfortably or are easily acces- 
sible to the occupant. These findings 
reinforce the contention that occupant 
restraints should be designed with the 
car, not added to already-designed 
automobiles. 

Johathan Haines, of the OVSR 
staff, surveyed 1968 domestic auto- 
mobiles to determine just how the oc- 
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cupant restraint anchorage locations 
differed from car to car. He made 
measurements of anchorage locations 
on all major automobile body types, 
using the driver’s outboard seatbelt 
anchorage as a reference. These data, 
when combined with information 
from the automobile manufacturers, 
provided information for most of the 
358 different models produced. He 
then translated the dimensions for the 
anchorage locations so that the 
driver’s mid-hip point became the 
origin for the measurements express- 
ing them relative to the  seat’s 
occupant. 

The data for each model of automo- 
bile were weighted in proportion to 
that model’s share of total sales and 
a set of weighted averages was ob- 
tained that yielded a configuration 
most typical of domestic automobiles. 
This weighted average supplies the di- 
mensions used in anchoring the seat- 
belt and upper torso harness on the 
Bureau’s “sled” for dynamic tests of 
restraint systems, and is specified in 
domestic and international standards 


John Haines, of the NBS staff, positions 
pointer on hip joint to obtain data on 
position of seatbelt anchorages in relation 


for testing the performance of re- 
straint assemblies. 

The survey was repeated on the 
1970 domestic production automo- 
biles. The weighted averages obtained 
for 1970 anchorage locations are not 
significantly different from the 1968 
ones, confirming the earlier finding 
that anchorage locations were some- 
what stylized and not significantly re- 
lated to any dimensions of the auto- 
mobile. In particular, the 1970 survey 
results show little change in location 
of the upper torso belt anchorage. The 
upper torso restraint is no more ac- 
cessible or comfortable in 1970 models 
than in the 1968 models, and thus no 
more of an inducement for motorists 
to use it. 


1 Department of Transportation Motor Vehicle 
Safety Standard No. 213—Child Seating Systems, 
Jan. 1, 1971, and a proposed Federal standard 
for dynamic testing of seatbelt assemblies. 

2 International Organization for Standardization 
Draft Resolution ISO/TC 94/SC2—WG1—Dynamic 
Testing. 

3S.A.E. Recommended Practice/Dynamic Test 
Procedure—Type 1 & Type 2 Seat Belt Assemblies— 
SAE LL: 
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RESEARCH ON 


HYDRAULIC BRAKE FLUIDS 


NBS Studies Lead to New Federal Standard 


THE OFFICE OF VEHICLES SYSTEMS 
REsEARCH of the NBS Institute for 
Applied Technology has been studying 
components of hydraulic braking sys- 
tems, essential to automotive safety,’ 
in research for the Department of 
Transportation. This work has shown 
that hydraulic fluid is greatly de- 
graded by the water it invariably picks 
up, and the necessity of specifying 
how a fluid should perform after two 
or three years in use. A result of this 


program is the issuance by DOT of a 
proposed new Federal standard for 
motor vehicle brake fluid.’ 


Hydraulic Brakes 


Hydraulic brakes were first placed 
on the market in 1924 and by 1936 
were found on all automobiles pro- 
duced in this country. Brake design 
has since changed radically, as evi- 
denced by the introduction of disk 
brakes and split hydraulic systems, 


but hydraulic brake fluid is still used 
by all cars. The Federal Government 
first published a procurement specifi- 
cation for it in 1938 and in 1963 set 
standards for all brake fluid sold in 
the United States. 

Conventional brake fluid, typically 
a blend of high-molecular-weight, 
high-boiling polyglycols and solvents, 
is formulated to offer a happy medium 
between incompatible characteristics; 
it must not boil when hot and must 


remain sufficiently fluid when cold. 
Mandatory Federal standards effec- 
tive in 1963 established specifications 
for conventional, high-temperature, 
and arctic grades of fluid. A higher 
boiling point was specified for the 
high-temperature grade and _ lower 
viscosity for the arctic grade; the con- 
ventional fell between these extremes. 
By the time the first mandatory Fed- 
eral standards appeared, automotive 
engineers were aware that the presence 
of water in brake fluid markedly de- 
graded its performance by increasing 
its viscosity and lowering its boiling 
point. Even if a brake fluid was ac- 
ceptable when placed in service, it 
might acquire as much as 10% water 
over the years. The absorbed water 
lowers resistance to brake line vapor 
locking, speeds corrosion of wheel 
cylinders, and makes cold weather 
performance more sluggish. 


Brake Hose 


How does water get into the brake 
fluid? OVSR tests disclosed that in 
today’s sealed systems most of the 
water entering the system passes 
through the walls of the brake hoses— 
flexible connections to the brakes of 
each wheel. Brake hoses under test 


Richard Radlinski threads a warning tag 
on a wire to be sealed around the master 
cylinder of a truck for a two-year test of 
brake fluids as Murrell Miller, of the 
Chesapeake and Potomac Telephone 
Company, looks on. The truck is a new 
one being placed in use by the telephone 
company, which is cooperating with the 
OVSR in tests of brake fluids for the 
Department of Transportation. 
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were filled with dry (less than 0.1% 
water) brake fluid, sealed at the ends, 
and maintained at 90 °F (32 °C) and 
80% relative humidity for 30 days. 
Conventional fluids analyzed after this 
exposure contained 3-7% water, and 
low hygroscopic fluids about 1.5%. 
Surprisingly, brake fluid in used hoses 
picks up 8-22% less water than in 
new hoses; the cause of this phenom- 
enon will be studied further and when 
known should be of interest to labora- 
tories formulating rubber compounds. 


Vapor Lock Tests 


The resistance of brake fluids to 
vapor locking is conventionally deter- 
mined by the SAE equilibrium reflux 
boiling point test procedure. In this 
procedure the specimen fluid is heated 
in a condensate recycling vessel and 
the boiling point noted. OVSR be- 
lieves this to be a poor way to measure 
resistance to vapor lock because the 
temperature noted is higher than that 
at which some volatile fractions vapor- 
ize. These fractions are critical in pro- 
ducing vapor lock. 

OVSR is now studying laboratory 
techniques in which the temperature 
used is that at which the first bubble 
or small volume of vapor is formed. 
Another test procedure uses a dilatom- 
eter to identify the temperature at the 
time of critical expansion. Vapor lock 
temperatures obtained by the dilatom- 
eter method are being compared with 
those obtained by the SAE method, as 
well as with those associated with loss 
of pedal for a brake being run on an 


Robert Bussink pours new brake fluid into 
the master cylinder reservoir of a truck 
being placed in use by the Chesapeake and 
Potomac Telephone Company. The phone 
company is cooperating with the NBS 
Office of Vehicle Systems Research by 
permitting it to take regular samples from 
the brake fluid in 22 of its trucks. The 
samples will be analyzed for water content 
in research for the Department of 
Transportation. 


inertia dynamometer and in a test 
vehicle. Experimentation with the di- 
latometer indicated that the heating 
rate must be carefully controlled, the 
bath must be stirred in a controlled 
manner, and possibly that nuclei 
should be provided for vaporization. 


Road Testing Brake Fluids 


OVSR is starting to test several 
developmental as well as commercially 
available brake fluids in a fleet of 
vehicles that is on the road almost 
every day. The Chesapeake and Po- 
tomac Telephone Company is permit- 
ting the OVSR to replace the brake 
fluid in the phone company’s new 
panel trucks with new brake fluid of 
known characteristics. The Bureau’s 
technicians drain and flush the hy- 
draulic system and replace all rubber 
components and hoses before putting 
in the new fluid. The master cylinder 
reservoir is then sealed; samples of 
fluid will be obtained from wheel cy}- 
inder bleed valves and from the mas- 
ter cylinder reservoirs at intervals 
during the two years that the test 
will be run. The data obtained from 
this experiment are expected to be 
useful in evaluating the magnitude of 
the water content problem and per- 
haps in identifying brake fluid for- 
mulations that best resist the water 
invasion. 


1 Braking systems research program, Nat. Bur. 
Stand. (U.S.) Tech. News Bull. 53, 127-129 
(June 1969). 

2 Department of Transportation Proposed Motor 
Vehicle Safety Standard No. 116, Motor Vehicle 
Brake Fluids, 35 F.R. 15229 (Sept. 30, 1970). 
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IMPROVED TECHNIQUE FOR 
POLYMER FILM MEASUREMENTS 


A DIELECTRIC TEST CELL for measur- 
ing the electrical characteristics of 
polymers used as electrical insulation 
has been developed jointly by NBS 
and the American Viscose Division of 
FMC Corporation (Marcus Hook, 
Pa.) The cell, used in measuring the 
dielectric constant of self-supporting 
films in the range 2-250 um, provides 
a tenfold improvement in the uncer- 
tainty of the results over previously 
reported methods. In addition, stand- 
ard methods were developed for meas- 
uring the dielectric constant, dissipa- 
tion factor, and thickness of thin film 
polymers to better than 1 percent. The 
work was performed at the Bureau as 
an Industrial Research Associate Pro- 
gram. 

With the assistance of M. G. Broad- 
hurst, of the NBS Polymers Division, 
and the expertise of other Bureau sci- 
entific staff members and instrument 
makers, Research Associate Glen 
Oneal, Jr. (American Viscose Divi- 
sion of FMC) designed the cell now 
in service at FMC and NBS. In some 
respects the design is similar to that 
of a cell used at the Bureau to meas- 
ure thick disks.? The principle is the 
same—a_ two-fluid, _three-terminal 
scheme—but adapted to thin film 
measurements.? 


Dielectric Constant 


The technique of employing two 
fluids of different dielectric constant 
reduces the dielectric measurement 
problem to that of simply obtaining 
a series of direct capacitance measure- 
ments. Typically, since air is usually 
one of the test fluids, the series con- 
sists of four capacitance -measure- 
ments: 1) the cell with air only; 2) 
the cell with air plus specimen; 3) the 
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cell with the second fluid (e.g., hep- 
tane) only; 4) the cell with the sec- 
ond fluid plus specimen. Using this 
method, the dielectric constant of the 
specimen is computed solely from 
these four measured capacitances and 
the known dielectric constant of one 
of the two fluids. 


THE RESEARCH ASSOCIATE 
PROGRAM 


The FMC Corporation Research As: 
sociate Program at the National Bureau 
of Standards is one of almost fifty such 
programs sponsored at NBS by indus- 
trial, trade, and professional groups 
since 1965. During this period a diver- 
sity of organizations have thus availed 
themselves of the Bureau’s facilities 
and the professional guidance of its 
staff. 

A Research Associate, selected from 
the staff of the sponsoring organiza- 
tion, normally spends one to two years 
or longer at NBS working toward the 
solution of a specific problem of mutual 
interest to his organization, to the in- 
dustry, trade or profession represented, 
and to the Bureau. The uniquely broad 
range of scientific endeavors and meas- 
urement technology at NBS are avail- 
able to guide and assist the Research 
Associate in his work. He, in turn, brings 
to Government knowledge of both the 
latest advances and current problems 
of private industry, thereby enabling the 
Bureau to program its own efforts more 
effectively and increase its responsive- 


‘ness to public and industrial needs. 


The NBS Office of the Associate Di- 
rector for Programs (Dr. Howard E. Sor- 
rows) is the focal point for the Research 
Associate Program and liaison between 
industry and the Bureau. Any industrial 
organization, trade or professional as- 
sociation wishing further information on 
the Program may write to Mr. P. R. de 
Bruyn, Industrial Liaison Officer, Room 
A402, Administration Building, National 
Bureau of Standards, Washington, D.C. 
20234. 


Glen Oneal, Jr., places a sample of polyester 
film between the electrodes of the NBS- 
FMC dielectric cell, which provides a direct 
capacitance measurement of the film. This 
“clean station” ensures dust-free 
measurements. 


iif 


The NBS-FMC two-fluid, three-terminal 
dielectric test cells for thin films shown 
with structurally independent parts 
separated. The three shims and screws 
accurately separate and aline the electrodes 
to the spacing desired. 


Thickness Measurements 


Having determined the dielectric 
constant of the specimen and the area 
of the cell electrodes, these values can 
be used to calculate the average thick- 
ness of the thin polymer film. The 
thickness of a 25 um film can be 
measured to better than 1 percent un- 
certainty (0.18 percent standard de- 
viation), better than can be obtained 
by either optical or mechanical means. 
The NBS-FMC technique bypasses 
the difficulties associated with these 
two methods; that is, neither optical 
(irregularity of the film surface) 


continued on page 42 
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SUPERCONDUCTIVE TRANSITIONS 


SUITABLE FOR 


THERMOMETRIC FIXED POINTS 


SCIENTISTS AT THE BUREAU have 
studied the superconductive transi- 
tions of annealed wire samples of lead, 
tin, indium, aluminum, gallium, cad- 
mium, and zinc to determine their 
suitability as thermometric fixed 
points.’ In this work by J. F. Schooley 
and R. J. Soulen, Jr., of the NBS Heat 
Division, most of the specimens ex- 
hibited superconductive transitions 
sharper than one millikelvin. The 
transitions were also reproducible to 
a millikelvin after numerous thermal 
cycles over a twenty-month period, 
pointing up their potential for use as 
thermometric fixed points. 

The narrow temperature range 
within which certain metals change 
from the normal to the supercon- 
ductive state has been suggested 
by several investigators for use 
as thermometric fixed points. Such 
fixed points could serve two  use- 
ful functions between 0.01 and 
20 K. First, they could easily be 
attached directly to apparatus used 
to determine absolute temperatures, 
permitting comparison of the transi- 
tion temperature readings between 
laboratories with a sensitivity of bet- 
ter than one millikelvin. Second, fixed- 
point samples could be attached to ex- 
perimental cryostats to provide in 
situ calibration of secondary ther- 
mometers; this technique should be 
particularly valuable for experiments 
conducted in the new helium-three 
dilution refrigerators,” since the usual 
helium vapor pressure-temperature 
calibrations are extremely difficult in 
these devices. For both functions, how- 
ever, long-term reproducibility is a 
prerequisite. 

To ascertain this reproducibility, 
wire samples of Pb, Sn, Al, Zn, and 
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Cd obtained from the NBS Office of 
Standard Reference Materials, and 
commercially-obtained In and Ga, 
were evaluated. The samples were 
vacuum cast with a diameter of 2 
mm and length of 3 cm. All specimens 
were annealed prior to the testing. 
The samples were attached to cop- 
per mounts by varnish. The sample 
mounts were then screwed into a cop- 
per disk together with a set of ger- 
manium and carbon resistance ther- 
mometers and a heater. A control 
circuit using the carbon resistors and 


the heater maintained the disk tem- 
perature with a stability of about 0.2 
mK. The temperature of a surround- 
ing shield was kept a few hundredths 
of a kelvin below the disk temperature. 

The transitions were observed with 
a mutual inductance bridge operating 
at 270 Hz, using short secondary coils 
to avoid sample end effects. The re- 
sistances of the germanium thermom- 
eters were measured by comparison 
with a 1000-ohm standard resistor, 
using a six dial potentiometer. The po- 
tentiometer detector output was fed to 


continued on page 58 
Table 1. 
Transition Transition 
Sample Source Width (mK) Reproducibility 
(mK) 

Pb OSRM 981 0.3 an 

Geral ee 
Sn OSRM lot #6779 ie Ciyii0) ae 1 (midpoint) 
In Incoa5 N On7, 1 
Al OSRM 6N 0:5 il 
Ga Alcoa 6 N 0.6 1 
Zn OSRM 6N 1 AES 1 

ihis) (ree ey ey 
Cd OSRM B-3 legis seared 


3 a. il 


Drs. James Schooley (left) and Robert Soulen prepare the apparatus used to 
study superconductor transition temperatures. 
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THE FUTURE OF 
INTERNATIONAL STANDARDS 


A condensation of the acceptance 
speech by Mr. Francis L. LaQue upon 
election as President of the Interna- 
tional Organization for Standardiza- 
tion on September 25, 1970 at Ankara, 
Turkey. Mr, LaQue, Vice President of 
the International Nickel Co., is also 
President of the American National 
Standards Institute. 


The fact that the next President of 
ISO will be from the United States 
has some important connotations, one 
being the confidence of the other 
Member Bodies of ISO in the mainte- 
nance of a strong and growing inter- 
est on the part of the United States 
in the work of ISO. A collateral aspect 
is firm evidence of the determination 
of the United States to play its proper 
role in international standardization 
as a major factor in eliminating non- 
tariff barriers to trade, thereby pro- 
moting a higher level of international 
commerce from which all nations can 
expect to benefit. 

Before making myself available as 
a nominee for this office I canvassed 
both industrial and governmental 
circles and secured enthusiastic sup- 
port for the opportunity that would 
be provided in this way for the 
United States to demonstrate the high 
level of interest in, and support for, 
ISO that will be symbolized by hav- 
ing someone from the United States 
serving as President. 


Increasing Need for 
International Standards 


ISO will soon be celebrating the 
25th anniversary of its organization 
to serve as a major factor in the pro- 
motion of trade among nations to ad- 
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vance their prosperity and increase 
their interdependence. Both of these 
are major factors that can contribute 
to peace in the world, the principal 
objective of the United Nations, 
which inspired the creation of ISO in 
1947. It seems unlikely that the orga- 
nizers of ISO could have foreseen how 
much the need for its work and the 
opportunity for it to be useful would 
have increased since it was estab- 
lished. 

This expansion of opportunities 
stems in large part from what has been 
called “the compression of time.” This 
compression includes: 

e the speed with which scientific 
discoveries become important in- 
dustrial activities and spread 
from one country to another; 

e the tremendous advance in fa- 
cilities and reduction in time re- 
quired for communication by 
cables, radio and satellites and 
for transportation by air, land 
and water over tremendous 
distances; 

¢ the growth in the number of mul- 
tinational companies undertaking 
activities in many countries; 

e the increased rate of industriali- 
zation and advance in the stand- 
ards of living in many countries 
and the contribution to this 
through technology transfer that 
is made by the condensation and 
encapsulation of so much im- 
mediately usable data and “know 
how” represented by the techni- 
cal content of standards; 

© the growing need for standards 
covering a much broader spec- 
trum of interest and scope than 
the primarily industrial stand- 
ards that principally engaged the 
attention of [SO in its early days. 


We now face the need for many more 
standards that serve the interests of 
the “man in the street” consumer who 
seeks guidance in the recognition of 
value and the assurance of safety in 
what he purchases for his personal use. 

We can anticipate greatly increased 
requirements for international stand- 
ards and methods of test that will be 
needed to deal with control of pollu- 
tion of the air, waters and lands. 
Many, if not most, forms of pollution 
have no national boundaries. The air 
moves from nation to nation and con- 
tinent to continent. Pollutants that 
enter streams in one country find their 
way into rivers, lakes and oceans that 
border other countries and affect the 
world at large. Internationally ac- 
cepted methods of test to identify the 
nature and quantities of pollutants 
are required as a basis for develop- 
ment of effective systems of monitor- 
ing and means of controlling environ- 
mental pollution. 

We can anticipate a need for more 
and better international standards in 
the general area of worker health and 
safety and human welfare in general. 
While there are reasonable standards 
for mechanical, thermal and electrical 
hazards, very little has been done on 
toxic materials and other industrial 
health and hygiene factors. 

We can anticipate an extension of 
activities concerned with the tools and 
mechanics as distinct from the sub- 
stance of trade and commerce. Such 
tools are represented by business ma- 
chines, credit cards and checks forms. 
We might even come to deal with coin- 
age systems designed more specifically 
for use in automatic vending machines 
and to avoid such machines accepting 
coins from different countries having 
significantly different value. 
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Priority to International 


Standards 


There are many reasons for acceler- 
ation in the rate at which international 
standards can be made available. 
The best short cut to an interna- 
tional standard is to develop one in the 
first place rather than go through 
tedious procedures to reconcile dif- 
ferences among national or regional 
standards. 

We should adopt a global approach 
to national standards in preference to 
a national approach to global stand- 
ards. The direct international ap- 
proach will be appealing to both 
industrial management and govern- 
ments from which ISO must obtain 
greater support. Industries will wish to 
effect the savings in manpower, travel 
time and administrative costs that 
will be a direct result of a primary in- 
ternational approach. Government 
regulatory bodies—both national and 
international—will be more apt to 
reference ISO standards and stop du- 
plicating ISO’s work if needed stand- 
ards are available on a timely basis. 


Regional Organizations 


My experience as Vice President of 
the Pan American Standards Commis- 
sion, a group concerned primarily 
with standardization activities in 
Latin America, has identified some of 
the issues that must be dealt with in 
relations of developing countries with 
ISO. It seems likely that the matters of 
concern are not peculiar to the Latin 
American region but can be antici- 
pated in other regions composed prin- 
cipally of what are called “developing 
countries.” 

Without meaning to do so ISO ap- 
pears to have unwittingly drifted to- 
ward becoming an Institution cater- 
ing to, and organized to deal with, the 
standardization needs of highly in- 
dustrialized nations. 

If, as it should, ISO is to serve as a 
truly international institution, im- 
proved ways and means must be 
found for more direct and more exten- 
Sive participation by developing na- 
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tions. These ways and means must 
take into account the limited ability 
of developing nations to pay dues, to 
contribute technologically to the de- 
velopment of standards, or to travel 
extensively to Western Europe where 
some 60-70% of all ISO technical 
meetings are held. 

Just how this can be handled most 
realistically and to best advantage is 
not immediately evident. It seems 
likely, however, that some arrange- 
ments involving regional participation 
and representation both financially 
and technically will need to be given 
further serious consideration. 

These comments with respect to 
regional arrangements should be lim- 
ited specifically to dealing with the 
problems of regions made up of “‘de- 
veloping” countries. Regional activi- 
ties must not be of a nature that 
would lead to the creation of blocs of 
power to promote the special interests 
of certain regions in competition with 
others. This would be at the expense 
of the truly international standardiza- 
tion purposes for which ISO was es- 
tablished and which should continue 
to be its principal reason for existence. 


Cooperation With Government 
Agencies 


There is a frequent need for stand- 
ards which are given the force of 
law by incorporation, by reference or 
otherwise to implement codes or other 
regulations. National, regional and 
international bodies or their agencies 
which draft agreements and regula- 
tions cannot regularly be expected to 
have the special knowledge and com- 
petence in standards development 
that are required to insure that the 
needed standards will have the sound 
technical and economic basis required 
for fair and effective regulation. 

The preferred practice is to make 
use of available and applicable na- 
tional or international standards de- 
veloped by recognized standards or- 
ganizations. In the absence of such 
available standards the cooperation 
of national or international standards 
organizations should be enlisted in 


recruiting competence from govern- 
ment and private sources to under- 
take standards development projects 
which may be required. Such organi- 
zation of competence, both from gov- 
ernment and private sectors, is pref- 
erable to unilateral efforts in either 
sector. 

A commonly stated reason for act- 
ing independently of existing national 
or international standardization or- 
ganizations is that the established pro- 
cedures of these organizations may 
result in delay in providing standards 
that are urgently needed. It is true that 
it is easier by arbitrary action to cre- 
ate instant standards. Many, however, 
are likely to be of dubious quality 
since they lack the detailed considera- 
tion of all relevant factors that is 
necessary for the development of 
sound standards. Another major dif- 
ficulty is that it is difficult if not 
impossible for other than standards 
developing organizations to enlist the 
voluntary participation of informed 
individuals representative of all in- 
terests that are likely to be affected. 

Great progress has been made by 
ISO in this regard. ISO is certainly 
as capable, if not more so, of timely 
action than are most other interna- 
tional groups. Administrative details 
and procedures that add to the time 
required for the development and rec- 
ognition of standards are capable of 
revision to speed up the process. This 
should be the subject of intensive 
study by ISO to develop an over- 
all program of improved communica- 
tion and methods by which it and its 
Member Bodies can respond more ef- 
fectively to the needs of national and 
international organizations in the de- 
velopment of standards to be in- 
corporated in treaties, codes and 
regulations. I was pleased to see that 
a comprehensive study is being con- 
ducted of ISO liaison with their inter- 
national groups. I believe ISO can be 
most effective if we can enlist the coop- 
eration and participation of interna- 
tional treaty and non-treaty groups 
desiring standards primarily by mo- 
tivating them to turn to ISO rather 
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than attempt to find substitutes for 
and duplicate this organization’s fa- 
cilities and effective programs. 


Certification Program 


Action has already been initiated 
in ISO to deal with needs of con- 
sumers which can best be satisfied by 
some means of certification of compli- 
ance with appropriate standards. 
Realistic certification is especially 
needed by the ordinary “personal” 
consumers who do not have the means 
of independent verification of com- 
pliance by manufacturers with safety 
or performance standards. A good cer- 
tification program must include 
sampling and quality control or evi- 
dence of it, particularly in the case 
of items manufactured in large 
quantities. 

As in the case of standards, the tre- 
mendous advantage of an interna- 
tional approach over a regional or na- 
tional approach to certification should 
be sought at the outset in contrast to 
later efforts to reconcile the differ- 
ences among national and regional 
programs. The essence of this inter- 
national approach is, of course, to base 
certification programs on_ interna- 
tional standards in the first instance. 
ISO must eventually develop criteria 
or standards for mutual recognition 
and acceptance of national certifica- 
tion and quality assurance programs. 


An effective program will require de- 
velopment of more performance 
standards and universally accepted 
testing methods. In our efforts to de- 
velop performance standards we must 
give appropriate consideration to the 
circumstances of use to which a prod- 
uct may be subjected. Where possible, 
testing methods should be developed 
by which probable and predictable 
performance can be measured. 


Needed Improvements in ISO 


It seems fairly obvious that for ISO 
to deal most effectively with the new 
and greater requirements in interna- 
tional standardization that have been 
mentioned some new approaches and 
new procedures will be required, I 
hope to stimulate attention to these 
needs with the guidance of the ISO 
Member Bodies. 

ISO may require a substantial in- 
crease in operating budget. However, 
complete implementation of divisional 
councils and more effective and efh- 
cient organization of existing commit- 
tees will measurably improve ISO’s 
performance. We must explore all ave- 
nues with the cooperation of our Sec- 
retary General, who has already im- 
pressed me with his great energy, 
ability, imagination and dedication. 

There must be continuing study to 
determine if more services to commit- 
tees cannot be carried out by the Cen- 


tral Secretariat. The costs and benefits 
of centralizing more ISO functions 
must be objectively considered on the 
basis of international need, not merely 
on national practice or traditional 
concepts. If the need for international 
standards results in an increased ISO 
budget, there must be a re-examina- 
tion of sources of the funds. The 
underlying objective must be to as- 
sure not only that needed funds will 
be provided on a secure and continu- 
ing basis, but also that costs will be 
distributed fairly among those who 
benefit from ISO efforts. 

Broadening of the basis of support 
may include more direct industrial as 
well as governmental sources. This 
should bring with it more participa- 
tion by industry representatives in the 
policy councils of ISO and in the 
planning of its programs. Certainly a 
broad spectrum of views is required 
on program priorities and new proj- 
ects proposed for initiation. 


Relations Between ISO and IEC 


Continuing progress must be made 
in cooperation between ISO and the 
International Electrotechnical Com- 
mission (IEC). Noting that both of 
these organizations are devoted to tak- 
ing care of world needs for interna- 
tional standards, one not familiar with 
the background could hardly be 
blamed for inquiring why these are 
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nor mechanical (softness, compressi- 
bility) qualities of the material have 
to be considered with the new tech- 
nique. 


Dissipation Factor 


Dissipation factor (or conduc- 
tance) measurements are usually 
made simultaneously with the four 
capacitance values previously de- 
scribed. These yield the dissipation 
factor of the specimen. The increased 
sensitivity in the measurement of this 
characteristic by the NBS-FMC 
method is useful for today’s improved 
polymer materials, where the dissipa- 
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tion factor has been lowered signifi- 
cantly. The dissipation factor is often 
used as a check on the constancy of 
quality in the production of polymer 
materials. 


Polymer Film Standards 


As a result of this research, NBS 
is in the process of producing polymer 
film standards of dielectric constant, 
loss, and thickness for ultimate issu- 
ance as Standard Reference Materials. 
The polymer film standards will be 
made available to industry for in situ 
calibration of instrumentation and 
procedures, where the need for such 


materials is well recognized. Testing 
laboratories could also make use 
of the NBS-FMC type of cell to evalu- 
ate accurately dielectric reference 
standards. 


1Oneal, G., Jr., and Harris, W. P., Three- 
terminal cell for thin film dielectric measurements, 
Annual Report, Conference on Electrical Insulation 
and Dielectric Phenomona, NAS—NRC, pp. 164— 
170 (1969). 

2 Harris, W. P., Precise determination of the 
area of guarded electrodes for accurate dielectric 
measurements on solid-disk specimens, Annual 
Report, Conference on Electrical Insulation, NAS— 
NRC, pp. 71-73 (1963). 

3 Harris, W. P., and Scott, A. H., Precise 
measurement of dielectric constant by the two- 
fluid technique, Annual Report, Conference on 
Electrical Insulation, NAS—NRC, pp. 51-53 
(1962). 
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NEW METHOD OF THERMAL ANALYSIS 
MEASURES PRODUCTS NOT REACTANTS 


AN APPARATUS HAS BEEN DEVELOPED 
BY R. J. McCarter of the Office 
of Flammable Fabrics for measuring 
the rate at which vapors are evolved 
during the thermal degradation of ma- 
terials.! The data obtained by this 
method indicate the kinetics of py- 
rolysis reactions much better than 
does the convenionally used method 
of recording weight loss of resident 
solids. The apparatus should prove 
highly useful for characterizing the 
thermal degradation of fabrics and 
thus aid in the development of stand- 
ards to increase the safety of wearing 
apparel and interior furnishings. 
The apparatus is novel in its use of 
a high-temperature zone for convert- 
ing condensable or tarry vapors into 
noncondensable form to avoid de- 
posits. An advantage of the system is 
that the reaction velocity is recorded 
directly in the apparatus, eliminating 
computations from an integrated rec- 
ord. The system is simple, easy to 
operate, flexible, and permits a new 


ss 


R. J. McCarter positions a specimen, with a thermocouple 
attached, in the sample holder of the appartus. 
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freedom in programming the reac- 
tion temperature. This freedom, and 
options in the metering function, have 
been useful in segregating overlap- 
ping reactions that were-not separable 
by conventional methods. 

In the new apparatus, inert carrier 
gas is passed over the sample material 
centered within a tube furnace. 
Samples of 10 to 20 mg mass are gen- 
erally used. A minute thermocouple 
immersed in the sample measures the 
pyrolysis temperature. Volatiles 
evolved from the sample with increas- 
ing temperature are carried to a 
cracking coil and subjected to thermal 
decomposition for reduction of “tars” 
to noncondensables. The flow is then 
conducted to any instrument suitable 
for metering the mass flow rate of the 
pyrolyzed vapors, such as a continu- 
ous gas analyzer, gas detector, flow 
meter, or a combustible gas indicator. 

The system’s performance has com- 
pared favorably in tests to that of 
thermogravimetry analysis (TGA). 
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However, it accommodates reaction 
rates extending to a higher range than 
those commonly used with TGA. Heat- 
ing rates of up to 2 °C per second have 
been employed. Another advantage of 
the apparatus is a sensitivity of up to 
two orders of magnitude greater than 
that of prior methods. Reaction heat 
effects are detectable in some modes 
of operation; that is, the apparatus 
has a capability for simultaneous dif- 
ferential thermal analysis. Some cel- 
lulosic samples during pyrolysis in the 
apparatus have indicated differences 
of up to 30 °C from the temperature 
of the immediate environment. This 
indicates the appreciable errors that 
may occur in the methods where the 
temperature sensor is near but not in 
the sample. 


1 McCarter, R. J., Apparatus for rate studies 
of vapor producing reactions, Proc. Symp. on 
Current Status on Thermal Analysis, National 


Bureau of Standards, Gaithersburg, Md., April 20- 
ZOOS 


Close up of the nichrome “cracking coil” for converting 
condensable or tarry vapors into noncondensable form. 
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COMPUTER 
PROGRAM 
MANIPULATES 
AND PLOTS 
DATA 


Speed Aids Project Phoenix 


THE CENTER FOR COMPUTER SCIENCES 
AND TECHNOLOGY is using a computer 
program called SPEED—Systematic 
Plotting and Evaluation of Enumer- 
ated Data—to manipulate and plot 
data obtained from sequential scans of 
up to 120 laboratory sensors.1 NBS 
mathematician John M. Smith de- 
veloped SPEED for use by the 
Bureau’s Building Research Division 
in measuring strains and dimen- 
sional changes in structural mate- 
rials and assemblies under stress. This 
computer program is also used on bi- 
ological data obtained from stressed 
human subjects and should be useful 
to other scientists having to manipu- 
late and analyze detailed data re- 
corded from scans of many sources. 


Recording Data 


Performance testing of structures 
produces many channels of data, 
which are scanned repeatedly as the 
test progresses. Digital computers are 
ideal tools for analyzing such masses 
of data, and scanning systems now in 
use convert the analog data into digi- 
tal form and record them for subse- 
quent analysis. 

Analyzing these data requires pro- 
grams for use with the digital com- 
puter; SPEED is such a program for 
processing the data to facilitate their 
interpretation. This program contains 
11 subprograms and operates in three 


phases, called PLOT1, PLOT2, and 
PLOES, 


44, 


Operation of SPEED 


PLOT1 produces printouts of the 
data before and after processing, and 
also plots datum points. The input to 
the computer is usually magnetic tape 
that has been transcribed from the 
paper tape encoded in the laboratory. 
The computer first converts the data 
into machine language, arranges them 
in a matrix (the present one is 120 X 
100), and converts readings where 
desired to differences from the initial 
reading. It also prints out a specific 
warning if an instrument fails to re- 
cord on a scan, if a value exceeds 
the range stipulated for a sensor, or if 
precision-check constant readings 
have varied more than one-half per- 
cent. A printout of the precision check 
warning alerts the scientist to the 
possibility that readings of all instru- 
ments are in error, as might occur 
because of a power line voltage surge. 

PLOT1 produces a graph of the 
readings of each sensor against the 
readings of Channel 1. The input to 
Channel | is an independent varia- 
ble—normally a clock or an instru- 
ment measuring applied force. These 
graphs may in some cases be all that 
the scientist requires. 

PLOT2 manipulates and combines 
readings of instruments to create data 
in new channels (up to a maximum, 
including the input channels, of 120). 
It uses the matrix of data formed in 
PLOT, but can accept also raw data 
encoded on punched cards. Operations 
that it can perform are: addition, sub- 


traction, multiplication, and division 


by constants and by values in the 
matrix, as well as exponentiation of 
values by a constant. The scientist can 
select point plots of any one channel 
against any others, expanding plots as 
desired through use of the arithmetic 
operations. 

PLOT3 uses proprietary software 
(programs) to draw any of the plots 
obtained in PLOT2 as high quality 
graphs, suitable for use as copy for 
printing. 


Applications 


SPEED has been extremely useful 
to the Bureau’s Building Research Di- 
vision in its tests of masonry walls, 
concrete beams and slabs, and com- 
posite structures. A preliminary ver- 
sion of the program was used in 
evaluating the performance of a hous- 
ing module for Project Phoenix to as- 
sure Detroit building code authorities 
that proposed novel design features 
did not impair performance.’ It is 
now being used in Operation Break- 
through, another approach to mass 
housing being evaluated at the Bu- 
reau for the Department of Housing 
and Urban Development. SPEED is 
also being employed by the Heat 
Stress Laboratory of the Naval Med- 
ical Research Institute to process 
masses of recorded physiological data 
obtained from subjects working in 
extreme heat. 


1Smith, J. M., Automatic data evaluation, 
manipulation, display, and plotting with SPEED, 
Computer Graphics (in press). 

2 Performance of low-income housing: Phoenix 
project studied, Nat. Bur. Stand. (U.S.), Tech. 
News Bull. 53, 84-85 (Apr. 1969). 


James W. Raines prepares to record data from the many sensors attached 
to a precast concrete beam-column connection. 
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SOLID STATE CALORIMETER 
FOR LASER ENERGY MEASUREMENT 


FOR SOME EXPERIMENTS it is necessary 
to simply and accurately measure the 
output energy of a solid state laser. 
A physicist at NBS has developed a 
portable calorimeter that provides 
measurements of laser energy accurate 
to within 3 percent at energies up to 
100 joules. The calorimeter was de- 
signed and developed by A. H. Neill, 
Jr., of the Institute for Materials Re- 
search, with support from the Stra- 
tegic Technology Office of the Ad- 
vanced Research Projects Agency. 
The compact device, measuring 14 x 
6 x 6 inches, and weighing about 50 
pounds, was fabricated by John A. 
Mitchell. 

The energy absorbed within the 
calorimeter is transformed into heat 
and measured by a series of thermo- 
couples affixed both to the absorber 
and to a reference body kept at room 
temperature. The laser’s energy is de- 
termined by intercomparing a cali- 
brated value of the calorimeter’s re- 
sponse with the response obtained 
from the laser beam being measured. 
The rise time absorption curve of the 
unknown laser, when replotted ex- 
ponentially, can be extrapolated to 
time zero (the firing time) to give the 
response in microvolts. The calorim- 
eter was calibrated, in microvolts 
per joule, by means of a laser whose 
output had been determined using the 
“standard” liquid calorimeter at NBS 
Boulder. 


Design 


The NBS calorimeter is divided into 
two major sections: the absorber and 
the heat sink. 

Absorber. The beam enters the ab- 
sorber and is rendered divergent by 
reflection off the outside surface of a 
hollow, highly polished aluminum 
cone (the center of the beam striking 
the apex) ; the reflected beam, having 
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After measuring the energy of a laser beam with the NBS calorimeter, 

Arthur H. Neill, Jr. (rear of photo) draws in the base line for the signal versus 

time curve plotted on the X-Y recorder, and John A. Mitchell (right) readies 

the laser’s power supply for the next shot. The laser is in the foreground with the 
calorimeter directly behind it between a microvolt amplifier (far left) 


and the X-Y recorder (right). 


a substantially reduced energy den- 
sity, is then absorbed in a_black- 
walled aluminum cylinder surround- 
ing the cone. The external surface of 
the cylinder is anodized to provide 
electrical isolation between 15 thermo- 
couples connected in series and at- 
tached to the cylinder at the base of its 
outside wall. This arrangement pro- 
vides high sensitivity and reduces the 
amplifier requirements for recording 
the temperature rise generated by a 
single laser flash. The cone-cylinder 
configuration is suspended by nylon 
screws within a stainless steel tube 
that serves as a thermal shield. 

Heat sink. The cold thermocouple 
junctions are terminated on _ the 
anodized surface of the heat sink. The 
heat sink is a hardened aluminum 
cylinder suspended by nylon screws 
within the same stainless steel tube as 
the cone-cylinder absorption appara- 
ius. The heat sink is thermally iso- 
lated from the absorber by a stainless 
steel wall. Only a small hole through 
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Schematic diagram of the NBS laser 
calorimeter. The laser beam enters from 
the right and is centered on the apex 

of the cone. The beam is reflected by 

the cone and is absorbed in the 
black-walled cylinder, into which the 
cone is press fitted. The leads connecting 
the hot and cold junctions of the 
thermocouples pass through a stainless 
steel thermal shield; the thermopile 
output leads pass to the outside through 
a connector on the far left wall. The 
stainless steel tube containing both the 
cone-cylinder, and the heat sink, is 
seated in styrofoam and is encased in a 
portable aluminum housing. 


the isolation wall enables the 30 ther- 
mocouple leads to pass from the heat 
sink to the cone-cylinder. The thermo- 
pile leads pass to the outside through 
a connector attached to the rear wall 
of the heat sink cavity. 
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NEW CALIBRATION SERVICE FOR 
THE VOLT 


Volt Transfer Program Gives 
Improved Dissemination 


THE BurREAU is now offering an im- 
proved service for the dissemination 
of the volt through a Volt Transfer 
Program. This new service, by the 
NBS Electricity Division, is designed 
to reduce the uncertainty of the as- 
signment of the unit of voltage at the 
participating laboratory, and to pro- 
vide the laboratory with quantitative 
information about its own measuring 
process. 

The Volt Transfer Program is not 
designed to replace the present cali- 
bration service for saturated stand- 
ard cells, but instead, is intended for 
those laboratories that need and can 
utilize a more precise unit of voltage 
than that now available. This service 
is a part of the Bureau’s Measure- 
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The upper graph (a) shows a rise time 
absorption curve of a laser beam 
obtained with the NBS laser calorimeter. 
When this is replotted exponentially 

(6), it can be extrapolated to time 

zero to give the maximum signal at the 
firing time. The maximum signal 

output can be compared to the calibrated 
value for the calorimeter to find the 

energy of the absorbed laser beam. 


The entire stainless steel assembly, 
containing the absorber and heat sink, 
rests in styrofoam packing, encased 
within an aluminum frame. 


Operation 


A measurement is taken by flashing 
one pulse of the laser beam into the 
calorimeter. Most of the beam is ab- 
sorbed by the black coating of the 
cylinder whose temperature rise is 


sensed by the thermopile. The thermo- 
pile voltage is amplified by a micro- 
volt amplifier and sent to an X-Y 
recorder to plot the voltage as a func- 
tion of the time required for the 
calorimeter to reach a maximum tem- 
perature and then cool. Intercompari- 
son of the described instrument with 
a “standard” liquid cell calorimeter 
at the NBS Boulder labs showed meas- 
urement deviations of less than 2.8 
percent. No signs of damage or de- 
terioration in the internal structures 


were observed on direct exposure up 
to 71.5 joule flashes. 


1 Neill, A. H., Jr., High-energy light detector 
for use with pulsed ruby and glass lasers, Appl. 
Opt. 9, No. 10, 2392-2393 (Oct. 1970). 


STANDARDS AND CALIBRATION 


ment Analysis Program * (MAP) and 
was developed jointly with the United 
States Air Force and Army. 

In the new service, rather than have 
standard cells sent to NBS for cali- 


A complete transport standard of voltage. 
The temperature controlled. enclosure 
(lower left) is powered during transit by 
the 12-volt supply at right. The shipping 
container (rear) protects them from 
extremes of shock and temperature. 


bration as is usually done, the Bu- 
reau will provide transport standards 
of voltage, appropriate measuring 
techniques, and overall supervision of 
the experiment. And, as far as is prac- 
tical, the service will be tailored to 
meet the needs of each participating 
laboratory. 

The experiment is carried out in 
three phases: First, NBS will analyze 
the participant’s procedures and phys- 
ical arrangement. From the analysis, 
NBS will propose certain internal ex- 
periments, determine various operat- 
ing parameters, and establish that the 
local measurement process is in con- 
trol. Where measurement problems 
are encountered, NBS will assist in 
solving these problems even to the ex- 
tent of sending personnel to the lab- 
oratory, if necessary. 

Second, NBS will provide the lab- 
oratory with a suitable transport 
standard (saturated cell) and pro- 
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cedures for intercomparing it with its 
reference group of standard cells, 
Usually, the transport standard will 
be shipped via air freight under care- 
fully controlled conditions. 

Finally, upon return of the trans- 
port standard, NBS will analyze the 
results obtained at the laboratory and 
at NBS, and issue a complete report 
giving a detailed analysis of the ex- 
periment and recommendations for 
changes in the laboratory’s unit of 
voltage that might be in order. 


The differences in emf of various transport 
standards as assigned by NBS and the 
Army Standards Laboratory. The numbers 
beside each point identify the standard. 
From these data the drift of the army unit 
of voltage relative to NBS was found to be 
about 0.4 wV per year. 
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The level of participation by each 
laboratory will depend on its own 
internal requirements. It may vary 
from four such experiments per year 
to one every two years. This type of 
approach eliminates several sources 
of uncertainty that are inherent in 
the regular procedure in which custo- 
mers send or bring their cells to NBS. 
This is because the Volt Transfer Pro- 
gram calibrates the whole process and 
not just a portion of it. At the pres- 
ent time NBS is quoting as the 
standard deviation of a single experi- 
ment 0.15 ppm or a three standard 
deviation uncertainty for the complete 
calibration of 0.5 ppm. It should be 
again emphasized, however, that this 
service is not (at this time) meant to 
replace the regular calibration pro- 
cedure. Rather, it is designed for those 
laboratories that need and can utilize 
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the most precise unit of voltage pos- 
sible to obtain. 

The present cost is in the range of 
$500 to $1000, depending on the in- 
dividual laboratory. A cost estimate to 
be treated as a “not to exceed” cost 
will be made after a preliminary study 
of the needs. For further technical in- 
formation contact either W. G. Eicke 
or Bruce Field, Absolute Electrical 
Measurements Section, Electricity Di- 
vision, National Bureau of Standards, 
Washington, D.C. 20234, or telephone 
(301) 921-2730. 


BROADCAST OF NEW TIME SCALE 
Since 1967 the second has been de- 


fined in terms of an atomic transi- 
tion, while time scales in general use 
are based on the rotation of the earth. 
This has resulted in the dissemination 
of a compromise time scale arrived 
at by international agreement through 
the International Radio Consultative 
Committee, and maintained by the In. 
ternational Bureau of Time (BIH). 
This scale, known as Coordinated Uni- 
versal Time (UTC), presently op- 
erates with a frequency offset from 
the atomic scale of —300X10-" to 
approximately agree with the rotation 
of the earth. Occasional step adjust- 
ments in time of 0.1 second are also 
made to compensate for unpredictable 
variations in the earth’s rate of 
rotation. 

To avoid the disadvantages of hav- 
ing an offset frequency and fractional 
second step adjustments, the UTC 
time scale will change on 1 January 
1972. The new UTC scale will op- 
erate without a frequency offset, thus 
providing time intervals that are ex- 
actly one second long. The scale will 
continue to keep in approximate 
agreement with earth time, known as 
UT1, by step adjustments of exactly 
one second occurring about once per 
year. There will be a preference of 
adjustments on the Ist of January 
and July. In any case the new UTC 
scale should not differ from UT1 by 
more than 0.7 second. 

In the U.S., therefore, the NBS 
standard broadcast services of WWV, 


WWVH, WWVL, and WWVB will be 
changed to have zero offsets in their 
carrier and modulation frequencies 
and time signals. At 00 hours on 1 
January 1972, UTC will be reset a 
fraction of a second, sufficient to give 
the new UTC scale an initial difference 
of an integral number of seconds 
(probably 10.000 seconds late) with 
respect to International Atomic Time 
(IAT) as maintained by the BIH. 
UTC is now about 9 seconds late com- 
pared to IAT, and during the next 
year the difference will probably in- 
crease to about 10 seconds; thus, the 
reset should be only a few hundred 
milliseconds. Thereafter, the differ- 
ence between UTC and IAT will 
always be an integral number of sec- 
onds. The difference between UT1 
(not UT2) and the broadcast signal 
will also be given after 1 January 
1972, probably with a resolution of 
0.1 second. 


STANDARD FREQUENCY AND TIME 
BROADCASTS 


High-frequency radio _ stations 
WWV (Fort Collins, Colo.) and 
WWVH (Maui, Hawaii) broadcast 
time signals on the Coordinated Uni- 
versal Time (UTC) system as coor- 
dinated by the Bureau International 
de l’Heure (BIH), Paris, France. The 
NBS time scale, UTC(NBS), and the 
U.S. Naval Observatory time scale, 
UTC(USNO), are jointly coordinated 
to within +5 microseconds. The 
UTC pulses occur at intervals that are 
longer than one coordinate second by 
300 parts in 10’° during 1971, due to 
an offset in carrier frequency coordi- 
nated by BIH. To maintain the UTC 
scales in close agreement with the 
astronomers’ time, UT2, phase adjust- 
ments are made at 0000 hours Green- 
wich Mean Time (GMT) on the first 
day of a month as announced by BIH. 
There will be no adjustment made on 
March 1, 1971. 

The low-frequency radio station 
WWVB (Fort Collins, Colo.) broad- 
casts seconds pulses without off- 
set to make available to users the 
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DEVELOPMENT OF 
VOLUNTARY PRODUCT STANDARDS 


Consumers to Benefit from Recent Revisions 


AS A RESULT of recent revisions to the 
Procedures for the Development of 
Voluntary Product Standards, the Bu- 
reau may initiate the development of 
voluntary standards. Previously, NBS 
could only develop Voluntary Product 
Standards at the request of outside, 
organized groups such as trade associ- 
ations. Now, according to the revised 
procedures, which are published by 
the Department of Commerce, the Bu- 
reau may initiate a standard without 
an outside request if it determines that 
the standard would be in the public 
interest. Consequently, the NBS Office 
of Engineering Standards Services 
(OESS) is planning a new series of 
consumer product standards. 

According to Donald R. Mackay, 
Chief of OESS, various products are 
now being considered as possible sub- 
jects for consumer standards. Other 
products may be selected for study on 
the basis of the findings of the Na- 
tional Commission on Product Safety. 
The new procedures will allow the 
OESS to act quickly to disseminate to 
industry and the consumer the discov- 
eries and knowledge of other Bureau 
groups. For example, input from the 
Bureau’s Glass Section might provide 
the basis for developing a safety stand- 
ard for glass soft drink bottles. Such 
a standard developed in cooperation 
with the glass bottle manufacturers 
and the soft drink industry could con- 
tain requirements for _ thickness, 
weight, and distribution of glass which 
would reduce the possibility of ex- 
plosions of these bottles. 


50 Years of Standards 
Development 


Although the new procedures make 
it easier to serve the needs of con- 
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sumers, the voluntary standards group 
has actually been turning out stand- 
ards that have indirectly benefited 
consumers for nearly 50 years. The 
first voluntary standards activity in 
the Department of Commerce was ini- 
tiated in 1921 by Herbert Hoover, 
then Secretary of Commerce. Hoover 
created a Division of Simplified Prac- 
tice as part of his effort to eliminate 
waste in industry. The Division of 
Simplified Practice, which later be- 
came part of NBS, worked with in- 
dustries, at their request, to eliminate 
excess sizes, types, and kinds of manu- 
factured articles. The lists of stand- 
ard sizes and types were called Simpli- 
fied Practices Recommendations 
(SPR). 

The first industry to take advantage 
of the simplification program was the 
paving brick industry. With the aid 
of the Division of Simplified Practice, 
they reduced the sizes and varieties of 
paving brick from 66 to 11. 

As the simplified practice program 
grew, so did the demand for quality 
standards in addition to size stand- 
ards. To meet this need, a commercial 
standards unit was added to the 
simplified practice group in 1927. The 
unit soon grew into a separate divi- 
sion. The first standard issued in the 
new Commercial Standards (CS) 
series was for clinical thermometers. 

In 1947, the Simplified Practice Di- 
vision and the Commerce Standards 
Division were merged into a Com- 
modity Standards Division, Later a 
reorganization of the Commerce De- 
partment led to the transfer of the 
Commodity Standards Division to the 
Department’s Office of Industry and 
Commerce of the Bureau of Foreign 
and Domestic Commerce. In 1953 the 


Division was transferred to the Office 
of Technical Services under the Busi- 
ness and Defense Services Admin- 
istration. 

Even after it was separated from 
NBS, the Commodity Standards Divi- 
sion retained its contacts in the Bu- 
reau so that it could obtain technical 
assistance. However, the distance be- 
twen the two groups sometimes made 
cooperation difficult. After several 
years, the close ties between the Di- 
vision and the Bureau began to break 
down. Realizing that the Bureau’s 
technical competence and scientific 
impartiality were the basis of sound 
commercial standards, Secretary of 
Commerce Luther H. Hodges trans- 
ferred the Commodity Standards Di- 
vision back to NBS in 1963. The 
reorganization was to allow the 
Division “to become a part of the Bu- 
reau’s increased and concentrated ef- 
fort on technological standards.” 

In December of 1965 new proce- 
dures for the development of volun- 
tary standards by the Department of 
Commerce were published in the Fed- 
eral Register. These procedures pro- 
vided for greater protection of the 
public interest by requiring that all 
concerned—producers, distributors, 
users or consumers, and groups with 
a general interest—be represented 
during the development of a standard. 

Along with the new procedures 
came a new name—Voluntary Prod- 
uct Standards. This term was to be 
used for all new standards and all 
revisions of old Commercial Stand- 
ards and Simplified Practice Recom- 
mendations. In the past, there had 
been a clear distinction between Sim- 
plified Practice Recommendations, 
which recommended sizes, and Com- 
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Voluntary Product Standards Procedures 


Interested Groups or NBS—Requests project and prepares initial draft 
of standard 


NBS 
Industry* 
NBS 


—Reviews and distributes draft for comment 
—Reviews proposed standard 
—Adjusts standard and forms Standard Re- 


view Committee 


Industry Committee* 
NBS 


—Approves recommended standard 
—Reviews and_ distributes 


recommended 


standard for acceptance 


Industry* 
NBS 


—Accepts or objects 
—Considers response 


Publishes standard 
Appoints Standing Committee 


Industry Committee 


—Considers revisions 


—_—_e——e—————— ees 


“The “industry” includes manufacturers, distributors, and users or consumers. It may also include 
special interest groups such as testing agencies or Government agencies. 


mercial Standards, which established 
quality requirements. However, over 
the years, this distinction had dimin- 
ished to the point where the two over- 
lapped—many SPR’s included quality 
requirements, and many CS’s con- 
tained size recommendations. As a re- 
sult, only one descriptive term was 
necessary. Since the standardization 
procedures were being revised, it was 
decided that the term chosen should 
not be taken from the past, but should 
instead be something new to reflect 
the increased emphasis on the total 
participation of an industry, includ- 
ing consumer groups; thus, the term 


“Voluntary Product Standard” was ° 


chosen. 

Soon after the new procedures were 
issued, the Office of Commodity 
Standards became the Office of Prod- 
uct Standards. Then in May 1966, a 
reorganization of the Bureau resulted 
in the present name and organiza- 
tional structure of the standards pro- 
gram. At that time, the Office of En- 
gineering Standards Services was cre- 
ated to carry out three specific tasks: 

1. To cooperate with and assist 
producers, distributors, users, and 
consumers of products and agencies 
of the Federal, State, and local gov- 
ernments in the development of 
standards for products; 

2. To develop safety standards re- 
quired by statute and conduct appro- 
priate testing and evaluation; and 
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3. To provide information services 
with respect to public and private 
engineering standards. 


Current Development Procedure 


The procedures were amended 
May 11, 1968, and were revised 
May 28, 1970. The revised procedures 
consist of the basic steps as shown 
in the table above. 

The procedures place heavy empha- 
sis on the participation of as many 
people as possible in all segments of 
an industry, including the consumer 
segment, because Voluntary Product 
Standards are completely voluntary, 
and their usefulness depends on the 
amount of general recognition and ac- 
ceptance they receive. 


Use of Standards 


Once a Voluntary Product Standard 
is accepted it is of value to manu- 
facturers, distributors, purchasers, 
and consumers. Manufacturers and 
distributors can refer to the standard 
in sales catalogs, advertising, invoices, 
and labels on their products. Purchas- 
ers can order products that comply 
with a Voluntary Product Standard 
and determine for themselves that the 
requirements have been met. When 
incorporated into a legal document 
such as a sales contract or a purchase 
order, the requirements of a Volun- 
tary Product Standard are enforce- 
able by the purchaser (or the seller) 


along with the other provisions of the 
document. Consumers can look for 
reference to a standard on products 
and product labels when they shop. 

Some examples of consumer items 
that carry references to standards es- 
tablished under the Government’s vol- 
untary standards program are: 

1. Softwood Plywood (PS 1-66) — 
Each panel that complies with the 
standard is stamped on one or both 
faces or on any of the four edges. 

2. Clinical Thermometers (PS 39- 
70)—The standard number is either 
etched in the thermometer glass or 
mentioned in the literature that comes 
with the thermometer. 

3. Plastic Garden Hose (CS 209- 
57)—The standard number can be 
found on literature that comes with the 
hose (usually a cardboard insert). 


Products Covered 


By definition, Voluntary Product 
Standards may cover terms, classes, 
sizes, dimensions, capacities, quality 
levels, performance criteria and re- 
quirements, material specifications, 
packaging practices, inspection re- 
quirements, marking, testing equip- 
ment and procedures, installation pro- 
cedures, and any other important as- 
pect of a product. Voluntary Product 
Standards may be very simple and 
cover only one or two characteristics 
of a product such as a package quan- 
tity standard, or they may have de- 
tailed specifications covering a whole 
range of pertinent characteristics such 
as the softwood plywood standard. As 
a result, the current Voluntary Prod- 
uct Standards projects, approximately 
80 in number, cover a variety of prod- 
ucts. However, many of the projects 
can be placed under a few broad 
categories: 

1. Wood products—including wood 
window units, hinged interior door 
units, hardwood and decorative ply- 
wood, and wood flush doors. 

2. Plastic products—including sev- 
eral types of plastic pipe, polyethylene 
plastic containers for petroleum, vinyl 
wallcovering, vinyl garden hose, poly- 
ethylene film, and vinyl siding. 

continued on page 50 
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3. School products—including 
paints and inks for art education, 
school chalk, and school paste. 

4. Clothing—including how to 
measure clothing, and body measure- 
ments for the sizing of boy’s apparel, 
girl’s apparel, and women’s patterns 
and apparel. 

5. Weighing devices—including ve- 
hicle and livestock scales, batching 
scales for construction purposes, and 
bathroom scales. 


CONFERENCE ©: PUBLICATION 


AN ELECTROMAGNETIC METROLOGY 
CURRENT-AWARENESS SERVICE 


The Electromagnetic Metrology 
Current-Awareness Service which the 
Bureau has provided to the Navy 
metrology laboratories since July 
1969 is now generally available. In 
this service measurement specialists of 
the NBS Electromagnetics Division 
present brief summaries of articles ap- 
pearing in current publications. Be- 
cause the articles are selected and the 
summaries are written by specialists 
active in research at NBS, these ‘‘ab- 
stracts” represent the technical es- 
sence of the articles—especially as 
they relate to metrology. 

Emphasis is on measurement tech- 
niques and standards of electrical 
quantities ranging from dc into the 
millimeterwave frequencies. Quanti- 
ties covered include attenuation, cur- 
rent, field strength, antenna gain, 
frequency, time, impedance, noise, 
phase shift, time delay, power, voltage, 
electromagnetic properties of ma- 
terials, and radiofrequency interfer- 
ence/electromagnetic compatibility. 
Methods of analysis applicable to 
measurements in general are included 
as well as occasional related articles on 


50 


6. Packaging—including package 
quantities for instant nonfat dry milk, 
toothpaste, and instant mashed po- 
tatoes; also can sizes for vegetables, 
tuna, soups, and mushrooms. 

7. Health and safety—including toy 
materials, clinical thermometers, and 
portable picnic coolers. 

The Technical News Bulletin will 
carry progress reports on the current 
projects of the OESS. Standards that 


have reached milestones in the Volun- 


design, 
news, etc. 

Timeliness of the service is indi- 
cated by the fact that articles are re- 
ported within a month after they 
appear in the literature. Comprehen- 
siveness is assured by in-depth exami- 
nation of thirty-five periodicals with 
more to be added as they are identi- 
fied as making consistent contribu- 
tions to the metrology literature. In 
addition, abstract journals and lists of 
government publications are scanned 
for references which appear pertinent. 
(These references are listed without 
abstracts. ) 

Monthly reports are available by 
mail at the yearly rate of $100. 
Checks, made payable to NBS Depart- 


ment of Commerce, should be sent to: 


components, management, 


Electromagnetic Metrology Information 
Center 

Electromagnetics Division 

National Bureau of Standards 

Boulder, Colorado 80302 


NUCLEAR INSTRUMENT MODULE 
SYSTEM 


Development and Current Status of 
the Standard Nuclear Instrument 
Module (NIM) System, NBS Techni- 
cal Note 5561 (30 cents; SD Catalog 


tary Product Standards Procedures 
during the month will be listed under 
headings such as “Standard Circu- 
lated for Acceptance.” 

Anyone desiring to obtain a copy of 
a recommended standard or to sug- 
gest a new consumer product standard 
should write to: 


Office of Engineering Standards 
Services 

National Bureau of Standards 

Washington, D.C. 20234 


No. C€13.46:556) edited by Louis 
Costrell, discusses the history and cur- 
rent status of the Nuclear Instrument 
Module (NIM) system, first formu- 
lated in 1964 through the joint efforts 
of the Atomic Energy Commission, the 
National Bureau of Standards, and 
leading centers of nuclear research in 
this country and abroad. This system 
is now dominant for nuclear instru- 
mentation in most of the world and 
has contributed substantially to experi- 
mental nuclear and radiation physics. 

Advantages of the system arise pri- 
marily from the interchangeability of 
the modules, which is made possible 
in turn by concentration on standard- 
izing the mechanical and electrical 
module-bin interface. Economic op- 
timization of instrument systems re- 
sults from ability to combine 
instruments from numerous manufac- 
turers. It is also possible to readily 
restructure systems by interchanging 
instruments as desired. Systems can 
be updated by replacing only the 
specific modules that become outdated. 
New modules are easily substituted 
for defective ones, enhancing serv- 
iceability and drastically reducing 
down time. There is a similar reduc- 
tion in mechanical design effort, leav- 
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ing more time for innovative circuit 
design. There is reason to believe that 
the NIM system has the potential for 
extending to other fields these same 
advantages which, according to a 
recent report of the National Academy 
of Sciences, have “revolutionized the 
manner in which experiments are now 
performed in nuclear physics.” 


CURRENT SYMBOLS AND TERMINOL- 
OGY IN THE FIELDS OF RADIATION, 
LIGHT, AND COLOR 


The International Lighting Vocabu- 
lary, 3rd Edition, published jointly by 
the International Commission on Ilu- 
mination (CIE) and the International 
Electrotechnical Commission (IEC), 
is now available. L. E. Barbrow and 
D. B. Judd, members of the NBS staff, 
were the USA participants in the in- 
ternational group that formulated this 
document. This truly monumental 
work includes definitions of nearly 
900 terms in the fields of radiation, 
light, and color in four languages 
(English, French, German, and Rus- 
sian) and translations of the terms 
only in five additional languages 
(Dutch, Italian, Polish, Spanish, and 
Swedish), as well as detailed alpa- 
betical indexes in the nine languages. 

The terms and their sysmbols, as 
well as the units employed in the 
vocabulary, are all in accord with the 
most recent resolutions and actions of 
international organizations such as 
the General Conference on Weights 
and Measures, the International Orga- 
nization for Standardization, and the 
Standards, Units, and Nomenclature 
Commission of the International Un- 
ion of Pure and Applied Physics, as 
well as the two sponsoring organiza- 
tions (CIE and IEC). The usage in 
the International Lighting Vocabu- 
lary has thus received international 
acceptance. In the fields of radiation, 
light, and color, terms and symbols in 
American National Standards such as 
Z7.1-1967 approved since 1967 are 
consistent with those in the new Inter- 
national Lighting Vocabulary, but 
many of the terms and symbols in 
prior American as well as Interna- 
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tional Standards are deprecated and 
have been superseded by those in the 
Vocabulary. 

The International Lighting Vocab- 
ulary may be purchased from H. K. 
Hammond, Secretary of the U.S. Na- 
tional Committee, CIE, Room B—360 
POLY, NBS, Washington, D.C. 20234 
for $16.00 postpaid; make check pay- 
able to “U.S. National Committee, 
CIE.” Copies of Z7.1-1967 are avail- 
able from the Illumination Engineer- 
ing Society, 345 East 47th Street, New 
York, N.Y. 10017 or from the Ameri- 
can National Standards Institute, 1430 
Broadway, New York, N.Y. 10018 
for $3.00 

The Bureau policy is that NBS 
authors should use symbols and ter- 
minology for physical quantities and 
units that conform with national 
standards promulgated by the Ameri- 
can National Standards Institute, or 
with international standards recom- 
mendations such as those embodied 
in the International Lighting Vocab- 
ulary. 


BUILDING RESEARCH AT THE 
NATIONAL BUREAU OF STANDARDS 


Building Research at the National 
Bureau of Standards, by Paul R. 
Achenbach, NBS Building Science 
Series O (October 1970, 59 pages, 60 
cents) SD Catalog No. C13.29/2:0, 
describes the continuing program of 
building science at the National Bu- 
reau of Standards. The publication, 
prepared as the basic document of 
the NBS Building Science Series, is 
to serve as a key to the work of the 
previous 68 years and as an intro- 
duction to the future. Included are a 
statement of the mission of the Build- 
ing Research Division, a history of 
the Bureau’s previous activities in the 
area, and a summary of future objec- 
tives, together with a comprehensive 
bibliography. Recent reorientation of 
Division objectives toward the devel- 
opment of performance requirements 
and performance evaluation tech- 
niques for building components and 
systems is emphasized. 


SCHEDULED NBS-SPONSORED 
CONFERENCES 


Each year NBS sponsors a number of 
conferences covering a broad range 
of topics in science and technology. 
The conferences listed below are either 
sponsored or cosponsored by NBS and 
will be held at the Bureau’s Gaithers- 
burg, Md., facility unless otherwise in- 
dicated. These conferences are open 
to all interested persons unless spe- 
cifically noted. If no other address is 
given, inquiries should be sent to the 
person indicated below in care of 
Special Activities Section, Room 
A600, Administration Building, Na- 
tional Bureau of Standards, Washing- 
ton, D.C. 20234. 


Second National Conference on Roofing 
Technology. Mar. 22-23. Cosponsor: 
National Roofing Contractors Association. 
Contact: William C. Cullen (NBS Build- 


ing Research Division). 


Flow—lIts Measurement and Control in 
Science and Industry. May 10-14. Co- 
sponsors: American Institute of Physics; 
American Society of Mechanical Engi- 
neers; Instrument Society of America. 
Contact: V. J. Giardina, Instrument So- 
ciety of America, 400 Stanwix Street, 
Pittsburgh, Pa. 15222. To be held in Pitts- 
burgh, Pa. 


Fourth Joint Meeting of Operations 
Researchers. May 24-26. Sponsors: 
College on Logistics of the Institute for 
Management Sciences (TIMS); Mathe- 
matical Society of America; American So- 
ciety for Cybernetics; American Society 
for Public Administration; Association 
for Computing Machinery; Operations 
Research Society of America. Contact: 
Lloyd Burden (NBS Technical Analysis 


Division) . 


Summer Symposium in Analytical 
Chemistry. June 16-18. Cosponsor: 
American Chemical Society (Division of 
Analytical Chemistry). Contact: R. A. 


Durst (NBS Analytical Chemistry 
Division). 
Fifth Symposium on Temperature 


Measurement and Control in Science 
and Industry. June 21-24. Cosponsors: 
American Institute of Physics; Instru- 
ment Society of America. Contact: H. H. 
Plumb (NBS Heat Division). 


NBS Measurement Seminars, 1971 
Series. Two- to four-day courses on 
measurement and calibration problems. 
Attendance limited. See September 1970 
Technical News Bulletin for detailed 
information. 


ol 


The NSRDS was established to make 
critically evaluated data in the physi- 
cal sciences available to science and 
technology on a national basis. The 
NSRDS is administered and coordi- 
nated by the NBS Office of Standard 


Reference Data. 


IONIZATION POTENTIALS AND 
IONIZATION LIMITS 


NSRDS-NBS 34, [onization Poten- 
tials and Ionization Limits Derived 
From the Analysis of Optical Spectra + 
(75 cents, SD Catalog No. C13.48: 
34), by Charlotte E. Moore, is the 
latest critical compilation in the 
NSRDS series. It contains a current 
table of ionization potentials ex- 
pressed in electron volts and a de- 
tailed table giving limits from which 
they have been derived. For each 
spectrum the ground term is given, 
with the limit as the ground state. The 
energy levels of terms of the lowest 
configuration, relative to ground state 
zero, are also tabulated for selected 
spectra. Information is included which 
will facilitate an evaluation of the 
data for individual spectra. The lit- 
erature references used for each spec- 
trum are indicated by a number and 
listed in a bibliography with some 200 
entries. The last previous compilation 
of this kind was prepared by the same 
author as Table 34 in Volume III of 
Atomic Energy Levels published in 
1958 (NBS Circular 467). The pres- 
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ent tables are based on the literature 


extending into 1968, as well as on 
some later material. 


PREPRINTS ON PRECISION 
MEASUREMENT AND FUNDAMENTAL 
CONSTANTS 


The enthusiastic response to the In- 
ternational Conference on Precision 
Measurement and Fundamental Con- 
stants held at the National Bureaw of 
Standards, August 1970, has led to a 
proposal to establish an information 
center on precision physical measure- 
ment and related theoretical work 
relevant to the determination of the 
fundamental physical constants. It 
was felt that a center of this type, 
in which NBS will serve as a primary 
depository for information on cur- 
rent research, would be of value to 
all workers in this field. The subjects 
of interest are essentially identical to 
those discussed at the above Confer- 
ence and encompass (but are not nec- 
essarily limited to): frequency and 
length standards; velocity of light; 
electrical standards; Rydberg and 
F araday constants; atomic masses; 
precision x-ray measurements; gravi- 
tational constants (g and G) ; proton 
magnetic moment in units of the Bohr 
and the nuclear magneton; proton 
gyromagnetic ratio; macroscopic 
quantum phase coherence in super- 
fluids (Josephson effects) ; gas con- 
stant; quantum electrodynamic theory 
(as applied to precision low energy 
experiments) ; lepton g-factor anoma- 


lies; fine and hyperfine structure of 
simple atoms; and least squares ad- 
justments of the constants. 

All workers who submit papers for 
outside publication that are pertinent 
to the areas listed above are requested 
to send a preprint to the Office of 
Standard Reference Data, National 
Bureau of Standards, at the time of 
submission. A file of these preprints 
will be maintained and a periodic ar- 
nouncement of the titles, initially bi- 
monthly, will be distributed by OSRD, 
beginning in January 1971. The sys- 
tem will be similar to that operating 
in high energy physics, i.e., “Preprints 
in Particles and Fields.” These an- 
nouncements will be entitled “Pre- 
prints on Precision Measurement and 
Fundamental Constants,” or PPMFC 
for short. It is expected that a list of 
bibliographic citations of the papers 
after they are published (in the lan- 
guage of the high energy physicists, 
an “antipreprint” list) will be com- 
piled and circulated at longer inter- 
vals. In addition, the mailing will 
serve as a newsletter in which confer- 
ences and other matters of interest can 
be announced. 

Interested scientists wishing to re- 
ceive “Preprints on Precision Meas- 
urement and Fundamental Constants,” 
or wishing to submit preprints of 
papers submitted for publication 
which deal with the modern theoreti- 
cal developments and experimental 
techniques of precision physical meas- 
urement as applied to the determina- 
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tion of the fundamental constants, 
should send their request and/or 
papers to: 


PPMFC 

Office of Standard Reference Data 
National Bureau of Standards 
Washington, D.C. 20234 

U.S.A. 


The title of the journal to which the 
paper has been submitted should be 
included. This may be handwritten 
on the first page of the paper. B. N. 
Taylor and D. R. Lide, Jr., are serv- 
ing as editors. 


THERMODYNAMIC PROPERTIES OF 
FLUORINE 


NBS Technical Note 392, the 
Thermodynamic Properties of Com- 
pressed Gaseous and Liquid Fluorine * 
($1.50, SD Catalog No. C13.46:392), 
by Rolf Prydz and Gerald C. Straty, 
presents temperature, pressure, and 
density data for fluorine as measured 
over the ranges of 53 to 300 K, 0.0003 
to 24 MN/m? (1 MN/m?= 145 psi), 
and 0.03 to 45 moles per liter. Values 
of the isothermal and isochoric de- 
rivatives, second and third virial co- 
efficients, internal energy, enthalpy, 
entropy, specific heats (C, and C,) 
and velocity of sound are calculated 
from these data and tabulated at in- 
tervals of 2or5K. 

Fluorine, one of the most energetic 
oxidizers known, is being considered 
as a propellant (in combination with 
hydrogen) for the upper stages of 
rockets. The hydrogen-fluorine pro- 
pellant system has a specific impulse 
higher than any other stable chemical 
combination. In the chemical industry, 
fluorine is used to produce many im- 
portant industrial materials, includ- 
ing various fluoroplastics. 

However, the highly toxic and re- 
active properties of fluorine have hin- 
dered and discouraged research on its 
physical properties. Thus, data on 
fluorine tend to be inaccurate, scarce, 
and for many regions of the PVT sur- 
face, nonexistent. This definitive study 
supplies much-needed data, thus facil- 
itating engineering calculations and 
systems development. 

Discussed in the Note are the prin- 
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cipal methods currently used for PVT 
measurements along with the advan- 
tages of the gas expansion method em- 
ployed in this particular project. The 
experimental apparatus and procedure 
are detailed extensively, as are the 
computational techniques and _ prin- 
ciples involved in deriving the tabu- 
lated thermodynamic quantities. 


SURVEY OF ELECTRICAL RESISTIVITY 

NBS Technical Note 365-1. Survey 
of Electrical Resistivity Measurements 
on 8 Additional Pure. Metals in the 
Temperature Range 0 to 273 K,} 
($1.00, C13.46:365-1), by L. A. Hall 
and F. E. E. Germann, extends the 
work done by Hall (Technical Note 
365, February 1968) on electrical re- 
sistivity measurements of pure metals 
by surveying the experimental data 
for 8 more metals: cadmium, 
chromium, manganese, 
tungsten, vanadium, zinc, and zir- 
conium. The previous work covered 


16 metals: aluminum, beryllium, 
cobalt, copper, gold, indium, iron, 
lead, magnesium, molybdenum, 
nickel, niobium, platinum, silver, 


tantalum, and tin. The compilation 
of data was based on a computer 
search of articles published in pri- 
mary scientific and technical journals, 
and secondary publications such as 
Chemical Abstracts, Physics Ab- 
stracts, NASA STAR, Nuclear 
Science Abstracts, DDC TAB, and 
International Aerospace Abstracts. 
The survey was restricted to meas- 
urements of temperature-dependent 
resistivity in very pure metals between 
the temperatures of 0 and 273 K. Each 
metal is given a separate section, con- 
sisting of sources of data, additional 
references of possible interest, com- 
ments by the authors on the factors 
influencing the character of the ex- 
perimenter’s data (e.g. purity, heat 
treatment, structure, etc.) tables of 
data, and a graph of the ratio of 
resistivity at a given temperature to 
resistivity at 273.15 K, versus tem- 
perature. A brief, general discussion 
of resistivity in metals is presented, 
along with an explanation of the use 
of the data in predicting the resistivity 


titanium, 


of a particular metal. The organiza- 
tion of the material presented indi- 
cates the areas of incomplete data, 
and permits the experimentalist to aim 
his work toward the regions of great- 
est need. 


TRANSLATION FROM THE SOVIET 
STANDARD REFERENCE DATASYSTEM 

Another publication from the 
U.S.S.R. Committee of Standards, 
Measures and Measuring Instruments, 
apparently in the series initiated by 
GSSD (State Service and Reference 
Data), has been translated and pub- 
lished for the U.S. Department of 
Commerce and the National Science 
Foundation. It is Series of Mono- 
graphs No. 4, Thermophysical Prop- 
erties of Gaseous and Liquid Methane, 
by V. A. Zagoruchenko and A. M. 
Zhuravlev. 

This monograph contains a critical 
analysis of experimental data and 
tables already published on _ the 
thermodynamic properties of meth- 
ane. The monograph describes a 
method for setting up the equations 
of state for the gas and liquid phases 
according to experimental data, and 
lists the equation constants. Tables 
were compiled listing the specific vol- 
ume, and enthalpy, entropy, specific 
heats at constant pressure and volume, 
and the velocity of sound propagation 
in gaseous and liquid methane, from 
the saturation curve to a temperature 
of 1000 K and a pressure of 1000 bar. 
The experimental data on the trans- 
port coefficients are correlated, and 
the best conductivity and viscosity co- 
efficients, as well as the Prandtl num- 
bers, are listed for temperatures of up 
to 500 K and pressures up to 500 bar. 
An extensive bibliography of world 
literature is included. Copies of this 
compilation are available from the 
National Technical Information Serv- 
ice, Springfield, Va. 22151, for $3. 
Publication No. TT70-50097 should 
be included in the ordering informa- 
tion. 


STANDARD X-RAY DIFFRACTION 
POWDER PATTERNS 


Standard X-Ray Diffraction Pow- 
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der Patterns 1 ($1.50, SD Catalog No. 
C13.44:25), by Howard E. Swanson, 
Howard F. McMurdie, Marlene C. 
Morris, and Eloise H. Evans, is the 
eighteenth ina series of publications ” 
by the National Bureau of Standards 
containing information on x-ray dif- 
fraction powder patterns. In this in- 
stallment, standard x-ray diffraction 
patterns are presented for 81 sub- 
stances, of which 53 represent experi- 
mental data and 28 are calculated. 
The information is gathered, evalu- 
ated, and in part generated (by lab- 
oratory measurements) at NBS as 
part of a continuing program to ex- 
tend and update the Powder Diffrac- 
tion File, a compilation of patterns 
from many sources, under the auspices 
of the Joint Committee on Powder 
Diffraction Standards. The commit- 
tee, which partially supports the NBS 
work, is made up of representatives of 
the American Society for Testing and 
Materials, the American Crystallo- 
graphic Association, the (British) In- 
stitute of Physics, and the National 
Association of Corrosion Engineers. 
The experiment-based x-ray pow- 
der diffraction patterns in the present 
publication were obtained with an x- 
ray diffractometer, using samples of 
high purity. All d-values were assigned 
Miller indices determined by compari- 
son with computed interplanar spac- 
ings and from consideration of space 
group extinctions. Densities and lat- 
tice constants were calculated, and re- 
fractive indices were measured wher- 
ever possible. The calculated x-ray 
powder diffraction patterns were com- 
puted from published crystal struc- 
ture data. Both peak height and 
integrated intensities are reported for 
the calculated patterns. A cumulative 
index covers the contents of all 18 
publications in the series. 


THERMAL CONDUCTIVITY AWARD 


For the past ten years, an annual 
conference on thermal conductivity 
has been held. The first was organized 
by Mr. C. F. Lucks of the Battelle 
Memorial Institute, and to mark the 
occasion of the Tenth Conference, held 
September 28-30, 1970, in the Mar- 
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riott Motor Hotel, Newton, Mass., Mr. 
Lucks donated a suitably mounted 
piece of Armco iron to be awarded 
annually for notable contributions to 
the subject of thermal conductivity. 
The choice of Armco iron was appro- 
priate since this metal has frequently 
been used as a thermal conductivity 
reference material and the particular 
piece donated came from a stock ob- 
tained for a round robin series of 
determinations which had been ini- 
tiated by the Battelle Memorial Insti- 
tute. 

The recipient named as the first 
holder of this award is Dr. R. W. 
Powell, Senior Researcher at the Ther- 
mophysical Properties Research Cen- 
ter, and when making the presenta- 
tion at the Conference Banquet, Mr. 
Lucks mentioned Dr. Powell’s 1934 
paper on the thermal and electrical 
conductivities of Armco iron to 800 
°C as the first of many important 
papers in this field. This early work 
had been undertaken at the National 
Physical Laboratory, Teddington, 
England, where Dr. Powell was head 
of the Thermal Properties Section 
prior to coming to Purdue University 
at the beginning of 1965. 

The materials he investigated at 
that Laboratory included carbons and 
graphites, metals and alloys, oxides, 
refractory compounds, pure liquids 
and liquid refrigerants. Also, it was 
there that in 1956 he developed the 
Thermal Comparator, which - still 
serves as the basis of a useful and 
rapid method for the comparative de- 
termination of the thermal conductiv- 
ities of solids, liquids and gases. 

Since joining TPRC, Dr. Powell 
has been co-author of several reports, 
including NSRDS—NBS-8, Part 1,* 
and NSRDS-NBS-16, Part 2, Ther- 
mal Conductivity of Selected Materi- 
als (C13.48:16/Pt. 2),1 $2, contain- 
ing valuable assessments of heat 
conduction data, has helped with the 
setting up of a laboratory for thermal 
property measurements, and initiated 
the program of work on the direct 

“Available from the National Technical Infor- 


mation Service, Springfield, Virginia 22151, for 
$3. Use order number PB 18698. 


electrical heating methods, which is 
now under the direction of Dr. R. E. 
Taylor. 


SFCSI LIST OF TRANSLATIONS 


The National Science Foundation 
has announced and published a list 
of translations in process under the 
Special Foreign Currency Science In- 
formation Program (SFCSI) for cal- 
endar year 1970, as well as some titles 
that were submitted in late 1969. 

As translations are completed, they 
are announced in the journal U.S. 
Government Research and Develop- 
ment Reports (USGRDR) as available 
from the National Technical Infor- 
mation Service. Most of the items are 
priced at $3 for paper copy and 65 
cents for microfiche. Entries preceded 
by an asterisk are available from the 
sponsoring agency only. 

Not included in this list are drafts of 
manuscript type translations of fishery 
and oceanography literature from 
Russian, Japanese, Polish, Serbo- 
Croatian, German, and other lan- 
guages that are done for the Bureau 
of Commercial Fisheries for internal 
use. These translations are listed in in- 
formation releases published by the 
Office of Foreign Fisheries (Transla- 
tions), U.S. Department of the Inte- 
rior (Room 8015), Washington, D.C. 
20240, and are available on loan to 
U.S. Government agencies. 

A brief history of the Special For- 
eign Currency Science Information 
Program is included in the Sept. 
1970 issue. The SFCSI List may be 
obtained from the National Technical 
Information Service, Sills Building, 


Springfield, Va. 22151. 


1 Order by SD Catalog Number from the Super- 
intendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402, for the price 
indicated. ; 

2 The first ten publications in the series were 
NBS Circular 539, Standard X-ray Diffraction 
Powder Patterns, Volumes 1 through 10. Infor- 
mation on these is available from Mr. H. E. 
Swanson, Materials Building, A221, National 
Bureau of Standards, Washington, D.C. 20234. 
The next publications in the series were Sections 1 
through 7 of NBS Monograph 25, available from 
the Superintendent of Documents at the following 
prices: Sect. 1, 40 cents; Sect. 2, 35 cents; Sect. 
3, 40 cents; Sect. 4, 55 cents; Sect. 5, 55 cents; 
Sect. 6, 60 cents; Sect. 7, $1.50. (Order PRE- 
PAID as SD Catalog No. C13.44:25/Sect. 1-7.) 
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CONFERENCE ON THE MANAGEMENT 
OF COMPUTER SYSTEMS IN THE 
FEDERAL GOVERNMENT 


THE FOLLOWING ARTICLE IS A report 
of a Conference on the Management of 
Computer Systems in the Federal Gov- 
ernment held in Myrtle Beach, S. Car., 
in July 1970. The article was prepared 
by the ADP Management Staff of the 
Office of Management and Budget and 
summarizes the consensus of the con- 
ference participants. 

The purpose of the Conterence was to: 

1. Review developments and Gov- 
ernment actions that have been ini- 
tiated since a similar conference held 
in September 1969 at Charlottesville, 
Va., including the procurement of 
peripheral equipment from independ- 
ent suppliers and the acquisition of 
computer systems in a multivendor 
environment. 

2. Consider the development of 
interface standards to facilitate mul- 
tivendor procurements, + and _ the 
exchange of information on _ the 
characteristics of vendors’ products. 

3. Consider other issues that are of 
current interest, including the use of 
benchmarks and simulators in the 
solicitation and evaluation of ven- 
dors’ proposals, Government-wide 
coordination of the acquisition and 
use of software, and economic consid- 
erations involving residual values and 
long-term leasing. 

The Conference was attended by 40 
top management officials from ten 
Government agencies, the Interagency 
Committee on ADP, the General Ac- 
counting Office, and various segments 
of the computer industry, including 
system suppliers, independent periph- 
eral suppliers, and independent soft- 
ware suppliers. 
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PROCUREMENT OF PERIPHERAL EQUIPMENT 


The General Services Administration 
(GSA) reported that cost reductions ap- 
proximating $6,000,000 in annual rentals are 
in prospect as a result of the Government- 
wide program initiated after the Charlottes- 
ville Conference to replace existing leased 
peripheral devices with lower-cost, plug-to- 
plug compatible equipment offered by inde- 
pendent suppliers. Using the ADP Man- 
agement Information System, about 3000 
tape and disk drives being leased by Goy- 
ernment agencies from system suppliers 
were reviewed for potential replacement by 
independent suppliers. About 2100 of these 
are the subject of current replacement ac- 
tions. Reports from agencies in which re- 
placements have already been effected indi- 
cate that performance has been satisfactory. 

While the foregoing program is directed 
at the easier task of replacing equipment 
that is already. being leased and operated, 
work is also proceeding to test the feasi- 
bility and advantages of selecting and pro- 
curing independent peripheral devices dur- 
ing the initial selection and procurement 
of an ADP system. The General Services 
Administration has structured and issued 
a Request for Proposals for the procurement 
of a system which will permit competitive 
offers by independent suppliers and others 
to supply all or any part of the system re- 
quirements, with safeguards to assure total 
system compatibility. Assuming satisfactory 
responses, selection and award is expected 
in February 1971. Surprisingly, little inter- 
est has been shown in this procurement by 
independent peripheral and software sup- 
pliers, as reflected by their lack of attend- 
ance at a vendors’ conference on this RFP. 


1/0 INTERFACE STANDARDS 


The continuing urgency of the need ex- 
pressed at the Charlottesville Conference 
for appropriate I/O interface standards was 
reaffirmed. These standards would provide 
the flexibility needed by users for the se- 
lective configuration of computer systems 
to achieve required performance at least 
cost, and to facilitate the kind of multi- 
vendor procurements which GSA is now 
testing. 

There appears to be almost no question 
that the development of interface stand- 
ards is technically feasible. Whether stand- 


ardization is, in fact, accomplished at the 
American National Standards Institute 
(ANSI) level seems to depend upon whether 
the competitive interests of the computer 
industry can be resolved to the benefit of 
the user community. 

In furtherance of the recommendations of 
the Charlottesville Conference, the National 
Bureau of Standards reported that the 
X3T9 Committee (ANSI), which has I/O 
standards responsibility, had recently re- 
ceived and is considering two industry pro- 
posals for standardization at the channel 
level, and hopes to recommend a draft 
standard by April 1971, after which the 
Committee would immediately begin the 
development of standards needed at the de- 
vice level. 

Although there is some doubt whether 
the April 1971 schedule will be met, the 
current activity in X3T9 suggests that the 
Government should continue to lend the 
full weight of its support in helping X3T9 
achieve its objective for a channel inter- 
face standard. This would have the advan- 
tage of simplifying the subsequent devel- 
opment of interface standards for selected 
classes of peripheral devices. To accelerate 
this development, the Government has ini- 
tiated work toward formulating a proposal 
for a tape device interface standard, which 
could be presented for X3T9 priority con- 
sideration by the spring or summer of 1971. 

On a shorter range basis, a number of 
alternatives could be pursued to reduce the 
cost of currently leased peripheral devices 
for which independent plug-to-plug com- 
patible equipment is not available on the 
market. These are: 

1. Purchase the currently leased devices, 
taking advantage of accrued rental credits. 
This alternative is, of course, valid only if 
usage beyond the break-even point is 
anticipated. 

2. Solicit proposals for replacement of 
selected models of peripheral devices, giv- 
ing the option to the potential supplier for 
bidding equipment which is directly plug- 
to-plug compatible or capable of being in- 
terconnected through an adaptor device fur- 
nished by the supplier. Such solicitations 
would be feasible from a cost standpoint 
only for those devices for which there are 
a sufficient number in the Government in- 
ventory to provide an attractive market for 
the potential suppliers. This approach prop- 
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erly places responsibility for compatibility 
upon the supplier of the peripheral device 
and enables the competitive forces in the 
marketplace to operate in supplying the re- 
quired compatibility at least cost to the 
Government. 

3. Develop, in-house or by contract, a 
“black box adaptor” that would permit the 
interconnection of independent peripheral 
devices with existing computer main frames. 
Such adaptors could be procured in quan- 
tity and obtained by those users desiring 
to effect replacements. This approach ap- 
pears less desirable than alternative 2; it is 
potentially more costly and injects an addi- 
tional factor into the user/main frame and 
peripheral supplier relationships which 
could obscure the responsibility for total 
system performance. 


EVALUATION OF PROPOSALS: BENCHMARKS 
AND SIMULATIONS 

It was generally agreed that the time 
and cost of the selection process have be- 
come excessive for both the vendor and the 
customer, and that the objective of stream- 
lining the process should be a continuing 
concern of the Government. 

Some dissatisfaction over the use of bench- 
marking as an evaluation technique was ex- 
pressed on the grounds that: 

1. Benchmarks do not always reflect the 
work that is actually performed when the 
system becomes operational and therefore 
the wrong system may, in fact, be selected, 
and 

2. Benchmarking may be so expensive 
to the vendor that it tends to eliminate 
from competition those vendors who are not 
able to risk the cost of competing on each 
procurement. 

On the other hand, benchmarking was 
regarded as a proven and reliable technique 
for evaluating total system performance “be- 
fore buying,” and is particularly justified 
in the selection of large, multiple systems 
where the cost of benchmarking relative to 
the total procurement cost is within accept- 
able range. In this context benchmarks 
might not be a suitable requirement in 
smaller procurements (e.g., single system 
procurements within defined dollar limits). 
In these instances greater use should be 
made of in-house technical evaluations, in- 
cluding the use of simulation packages, 
although such evaluations should continue 
to be based upon well-defined system 
requirements. 

It was suggested that consideration be 
given to the procedure whereby a conditional 
selection would be made from an initial 
evaluation of vendors’ proposals and only 
the selected vendor would be required to 
perform the benchmark as proof of his 
ability to perform. While this may have 
merit, it could potentially extend the time 
of the selection process if the initially 
selected vendor failed the benchmark and 
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other vendors had to perform in sequential 
fashion. 

Simulation packages can be useful in 
evaluating smaller systems where the costs 
of full-fledged benchmarks may not be 
justifiable, and also in larger systems for 
those workload segments that cannot be 
accurately represented in benchmarks, such 
as in the use of a large number of remote 
terminals. 

Simulation packages were also regarded 
as helpful in designing systems and analyz- 
ing them to gain more efficient performance. 
They are also helpful in definition and 
selection of representative benchmarks. 
Their utility should increase over the next 
several years as their reliability is more 
firmly entrenched and as systems become 
more complex. 

It was felt, however, that several prob- 
lems need to be resolved before simulation 
packages can become commonly used in 
the evaluation and selection process. First, 
simulator calibration must be better under- 
stood. Second, ways must be found to assure 
that the factors library (hardware and soft- 
ware design features, etc.) from which the 
simulation models are designed is both ac- 
curate and currently maintained. Finally, 
the relationships and responsibilities of the 
parties concerned (i.e., customer, systems 
vendor, and commercial simulation package 
vendor) must be more thoroughly under- 
stood and accepted, particularly in regard to 
the need for full mutual disclosure of in- 
formation if proper simulations are to 
result. 


ECONOMIC CONSIDERATIONS; RESIDUAL 
VALUES AND LONG-TERM LEASING 

The Government should have the flexi- 
bility to fund ADP acquisitions in the most 
economical manner, but is sometimes re- 
stricted in this objective by the absence 
of generally accepted guidelines for de- 
termining future residual values, insufh- 
cient capitalization of the General Services 
Administration’s ADP Revolving Fund, and 
limitations on the obligation of long-term 
leases. 

The inclusion of residual value as.a fac- 
tor in purchase/lease decisions adds weight 
to the purchase side. Its importance is 
therefore highlighted in those cases when 
the purchase decision, without regard to 
residual value, is close or the competition 
for capital funds is keen and the inclusion 
of a residual value would more clearly dem- 
onstrate the potential economic benefits of 
purchase. When the anticipated use of the 
ADP system easily exceeds the break-even 
point without regard to residual value, the 
injection of this factor into the analysis 
adds little to management’s decision to pur- 
chase. Although Office of Management and 
Budget Circular No. A-54 identifies residual 
value as a factor to be taken into account, 
the absence of generally accepted guide- 


lines for determining such values in the 
context of a relatively new and dynamic 
technological environment has prevented 
uniform application of this policy. The ab- 
sence of such guidelines is particularly cru- 
cial in considering residual value as a 
factor in the initial selecton and acqui- 
sition of ADP systems. Without such guide- 
lines, judgmental considerations of the prob- 
able residual values of competing systems 
would undoubtedly form the basis for sub- 
stantial protests by losing vendors. 

The Department of Defense reported up- 
on its study project to develop an approach 
for determining residual values, which is 
based on the age of the system and the 
probability of secondary use within the Gov- 
ernment. The study should be closely fol- 
lowed to determine whether its results have 
applicability on a broad basis. 

When outright purchase of equipment is 
not justified or cannot be accomplished 
with available funds, long-term leasing may 
be a more attractive alternative than the 
short-term rental agreements normally en- 
tered into. In some cases, long-term leasing 
is restricted by the Anti-Deficiency Act 
which requires that funds initially be ob- 
ligated to cover anticipated payments over 
the total length of the lease. Nevertheless, 
it was felt that agencies may not be giving 
adequate consideration to this lower cost 
alternative for those systems now being 
rented by agencies under certain Federal 
Supply Schedule contracts which also offer 
longer term arrangements which, in effect, 
constitute a one-year rental contract with an 
option to renew. This option-to-renew fea- 
ture permits agencies to use one-year funds 
without violating the Anti-Deficiency Act. 
All agencies should review their short-term 
rental agreements for possible conversion 
to this type of longer term arrangement in 
order to obtain the lower rates inherent in 
these agreements. 

It was noted that the General Services Ad- 
ministration ADP Fund, authorized by Pub- 
lic Law 89-306 (Brooks Bill), provides a 
flexible mechanism for funding equipment 
purchases or long-term contracts in behalf 
of using agencies. However, the limited cap- 
ital currently available in the Fund has 
restricted its procurement use essentially to 
cases where special, unexpected, and at- 
tractive purchase offers have been received 
by agencies who do not have sufficient funds 
readily available to accept the offers. The 
fact that the guidelines under which the 
ADP Fund is used are apparently not well 
understood was highlighted, with the sug- 
gestion that these be more widely publicized 
for the information and benefit of the 
agencies. 


GOVERNMENT-WIDE COORDINATION OF THE 
ACQUISITION AND USE OF SOFTWARE 


Current General Services Administration 
regulations governing agency procurement 
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of software are too loosely drawn to pro- 
vide an effective base for coordinating the 
acquisition and use of commercial software 
products. They require GSA review and ap- 
proval only if, in the judgment of the 
agency, the software has the potential for 
substantial use elsewhere. Because of the 
judgmental factor, agencies can decide, 
rightly or wrongly, not to submit the pro- 
posed procurement to GSA. The regulations 
should be changed to provide for GSA re- 
view of all such proposed software procure- 
ments that exceed a specified dollar level. 
This would have the effect of removing the 
judgmental factor and bring under man- 
agement review all proposed procurements 
of sufficient value to warrant a coordinated 
approach for the purpose of extending the 
utility of the software and reducing its cost. 
Proposed wording of a revised regulation is: 
“Agencies may procure existing general 
purpose commercial software products 
for use with ADPE from any other 
source without prior review and ap- 
proval of GSA provided that the total 
procurement for the specific software 
package does not exceed $ an- 
nual lease cost or $ purchase cost 

(or permanent-license-to-use cost) .” 

The lack of information regarding the 
Government’s present use of software pack- 
ages was also cited as a deterrent to wider 
and less costly use of these packages. There- 
fore, consideration should be given to 
taking an inventory of software in use by 
Government agencies, whether through the 
purchase of a permanent usage license or 
lease, either on a one time or continuing 
basis. To minimize the reporting burden, a 
one time report is preferred as a means for 
confirming the usefulness of the informa- 
tion before any judgment is formed on the 
need for this information on a continuing 
basis. The report should include the fol- 
lowing information: agency, location, con- 
tractor, name of package, date installed, 
date projected for release, monthly rental, 
and purchase price. 

Consideration was given to the proposi- 
tion that software packages acquired for 
Government use ought to be supplied in 
standard languages to promote their utility 
and reduce their cost to the Government. 
It was noted that the use of standard lan- 
guages is quite different for software to be 
developed specifically by or for the Govern- 
ment as compared with software which is 
an existing, commercially available, pro- 
gram product to be licensed for use by the 
Government. In the case of the former, the 
advantages to the Government of using 
standard languages are generally well recog- 
nized and should be encouraged, if not re- 
quired, by all levels of the Government. In 
the case of licensed program products, the 
situation is a bit more complex. The vendor 
may be reluctant to provide the product in 
a standard language because: 
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l. The efficiency of the program for use 
on a specific system may be sacrificed by 
the use of a standard language. 

2. The vendor wants to protect any 
unique ideas contained in the program and 
to inhibit its unlicensed use. Publishing 
products in standard source languages could 
work against these vendor interests. 

On the other hand, the Government’s 
interests, and those of other large users, 
argue for the use of standard languages to 
facilitate the use of the product across a 
wider range of equipment models. 

The Government must make sure in ne- 
gotiating contracts that in all cases it gets 
adequate documentation to use the product 
in the first place, and that some provisions 
are made in the contract to get source 
language statements and program mainte- 
nance documentation in the event the vendor 
becomes unwilling or unable to maintain 
the program. Some unique techniques may 
be required to accomplish this, such as 
depositing the documentation in a bank or 
with some third party who can act as a 
custodian of a trust. This issue should be 
considered further by the GSA in con- 
tractual negotiations for FY 1972. 


INFORMATION EXCHANGE 


The proposal developed as a result of the 
Charlottesville Conference for a catalog of 
selected hardware and software products to 
assist the user in selecting and modifying 
ADP systems components in an unbundled 
environment was considered to be concep- 
tually sound. However, in view of potential 
magnitude of the task involved in develop- 
ing and maintaining the catalog, and the 
potential unwieldy size of the catalog itself, 
some selectivity should be exercised in de- 
termining its contents. The following guide- 
lines should be considered: 

1. Limit the catalog to recent product 
developments and exclude products ap- 
proaching the end of their technological 
life. 

2. Include only those software products 
which are recognized as completely docu- 
mented and operationally satisfactory. 

3. In building the catalog, establish the 
following order of priorities within each of 
the following categories: 


For hardware products: 

a. disk packs 

b. remote terminals and associated 
devices [e.g., cathode ray tubes 
(CRT’s) and modems] 

c. data entry devices [including optical 
character recognition (OCR) 

d. auxiliary storage units (usually 
core) 

e. newly offered 
units (CPU’s), 


computers. 


central processing 
especially mini- 


For software products: 


a. general purpose operating systems, 
including executives 

b. general purpose utility programs 
(compilers, sorts, merges) 

c. general purpose data management 
systems 

d. general purpose simulation packages. 

4. Defer the cataloging of applications 
packages until an acceptable format and 
method for describing the packages have 
been established by the National Bureau 
of Standards. When applications packages 
are cataloged, only those of fairly common 
use should be included. 

5. Initiate the identification and descrip- 
tion of products as a useful first phase of 
the catalog. The Business Equipment 
Manufacturers Association (BEMA), Asso- 
ciation of Independent Software Companies 
(AISC), and the Computer Peripheral 
Manufacturers Association (CPMA) might 
function as channels for obtaining valid 
and current data from the suppliers regard- 
ing their products. The extension of the 
catalog to include a validation of the 
performance characteristics claimed by the 
supplier and an evaluation of that perform- 
ance continues to pose some questions rela- 
tive to the “Qualified Products List” 
maintained by GSA and these should be 
examined and resolved by NBS and GSA. 

6. Survey the existence and utility of 
commercial catalogs of various types for 
the purpose of avoiding duplicate effort if 
any of these serve the Government’s purpose 
at reasonable cost. 

With respect to a medium for the ex- 
change of information regarding research 
and development activities, there was some 
question whether the need of agencies gen- 
erally for such information warranted the 
effort that would be needed to get it. 
It was pointed out that perhaps four agen- 
cies would have the greatest interest— 
Department of Defense, National Aero- 
nautics and Space Administration, Atomic 
Energy Commission, and National Bureau 
of Standards—and that an exchange mech- 
anism to service these agencies on a routine 
basis might be appropriate. This could be 
supplemented with an advisory service in 
NBS where other agencies could seek in- 
formation as the need arose. 

With respect to a medium for the ex- 
change of information on, computer pro- 
grams, it was noted that the success of any 
such effort depends to a large extent upon 
the adequacy and consistency of the pro- 
gram documentation. A prerequisite, there- 
fore, to the initiation of such a project is 
the development of documentation guide- 
lines which would form the base for 
describing and achieving an understanding 
of the programs and their potential use by 
others. This subject should be explored 
further to identify the potential value of 
such an exchange, its means for implemen- 
tation, and its probable cost. 


ay! 
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the X-axis of an X-Y recorder and the 
mutual inductance output to the Y- 
axis. 

Data were obtained on the speci- 
mens after from 10 to 20 temperature 
cycles between room and helium tem- 
peratures over a twenty-month period. 
Except for tin and cadmium, the tran- 
sitions were no broader than a milli- 
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two organizations instead of a single 
one. It appears that we can safely de- 
pend on a continuation and increase 
in the efforts already being made by 
ISO and IEC to work together with 
maximum coordination and minimum 
duplication of effort rather than striv- 
ing for self-serving dominance in 
particular areas. 


continued from page 47 


standard of frequency so that absolute 
frequency comparisons may be made 
directly, following the Stepped Atomic 
Time (SAT) system. Step time ad- 
justments of 200 ms are made at 0000 
hours GMT on the first day of a 


month when necessary. BIH an- 


kelvin, which compares favorably with 
results reported in the literature. The 
transitions also remained narrow and 
reproducible after the cycling (table 
We 

Further work on superconductive 
fixed points is planned at NBS to in- 
clude other superconductors of both 
higher and lower transition tempera- 


This happy situation stems in con- 
siderable part from the fortunate cir- 
cumstances that the headquarters of 
ISO and IEC are located alongside 
each other and that their administra- 
tive staffs are compatible, enjoy each 
other’s respect and confidence and are 
energetic and diligent in keeping each 
other informed of developments in 


nounces when such adjustments 
should be made in the scale to main- 
tain the seconds pulses within 
about 100 ms of UT2. There will be 
no adjustment made on March 1, 
1971, 

NBS obtains daily UT2 information 


tures and to determine the depend- 
ences of the transitions upon sample 
purity and preparation. 


1Schooley, J. F., and Soulen, R. J., Jr., Super- 
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2 Dilution refrigerators constructed, Nat. Bur. 
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133 (June 1969). 


which they have a common interest. 
While there is no urgent need for ac- 
tion towards amalgamation, advan- 
tage should be taken of continuing 
opportunities for each organization to 
study the procedures of the other and 
to achieve improvements that may be 
made by common adoption of the best 
features of both. 


from forecasts of extrapolated UT2 
clock readings provided by the U.S. 
Naval Observatory with whom NBS 
maintains close cooperation. 


1 Measurement analysis program in mass, Nat. 
Bur. Stand. (U.S.), Tech. News Bull. 54 (9), 202 
(Sept. 1970). 
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